Purdue University

Purdue e-Pubs
Open Access Dissertations

Theses and Dissertations

8-2018

Refracting Gender: Experiences of Transgender Students in
Postsecondary STEM Education.
Elizabeth Kersey
Purdue University

Follow this and additional works at: https://docs.lib.purdue.edu/open_access_dissertations

Recommended Citation
Kersey, Elizabeth, "Refracting Gender: Experiences of Transgender Students in Postsecondary STEM
Education." (2018). Open Access Dissertations. 1977.
https://docs.lib.purdue.edu/open_access_dissertations/1977

This document has been made available through Purdue e-Pubs, a service of the Purdue University Libraries.
Please contact epubs@purdue.edu for additional information.

REFRACTING GENDER: EXPERIENCES OF TRANSGENDER
STUDENTS IN POSTSECONDARY STEM EDUCATION
by
Elizabeth Kersey

A Dissertation
Submitted to the Faculty of Purdue University
In Partial Fulfillment of the Requirements for the degree of

Doctor of Philosophy

Department of Curriculum & Instruction
West Lafayette, Indiana
August 2018

ii

THE PURDUE UNIVERSITY GRADUATE SCHOOL
STATEMENT OF COMMITTEE APPROVAL

Dr. Rachael Kenney, Chair
Departments of Mathematics and Curriculum and Instruction
Dr. Laura Bofferding
Department of Curriculum and Instruction
Dr. Brenda Capobianco
Department of Curriculum and Instruction
Dr. JoAnn Phillion
Department of Curriculum and Instruction

Approved by:
Dr. Janet Alsup
Head of the Graduate Program

iii

To my parents, who raised me to be open-minded and accepting of others and constituted the
backbone of my support system through graduate school

iv

ACKNOWLEDGMENTS

Thank you to my advisor, Dr. Rachael Kenney, for encouraging me, giving me feedback, and
giving me leeway to find something I was passionate about. Thank you to my committee, Dr.
Laura Bofferding, Dr. Brenda Capobianco, and Dr. JoAnn Phillion, for helping me to be a better
writer and researcher and always rooting for me. It means a lot to me to know you are all in my
corner.

Thank you to Mom and Dad, for always being there when I needed to talk and helping me
through this process in every way you knew how.

Thank you to my participants for trusting me with your stories. You are amazing people and I am
glad to know you.

v

TABLE OF CONTENTS

LIST OF TABLES ......................................................................................................................... ix
LIST OF FIGURES ........................................................................................................................ x
ABSTRACT ................................................................................................................................... xi
CHAPTER 1. INTRODUCTION ................................................................................................... 1
Introduction to Transgender Terminology .................................................................................. 2
Gender and STEM fields ............................................................................................................ 5
Queer Studies in Education......................................................................................................... 6
Problem Statement ...................................................................................................................... 8
Purpose of the Study ................................................................................................................... 9
Significance of the Study .......................................................................................................... 10
My Own Narrative .................................................................................................................... 10
Chapter Conclusion................................................................................................................... 14
CHAPTER 2. LITERATURE REVIEW ...................................................................................... 15
Gender and STEM .................................................................................................................... 15
Stereotype Threat .................................................................................................................. 17
Evidence of Stereotype Threat .......................................................................................... 17
Mitigating Stereotype Threat ............................................................................................ 18
Queer Perspectives on Gender in STEM Education Research ................................................. 19
Queer Studies in Education....................................................................................................... 21
K-12 Schools ......................................................................................................................... 21
Postsecondary Education ...................................................................................................... 22
Theoretical Framework ............................................................................................................. 25
Critical Post-structuralism .................................................................................................... 25
Feminism............................................................................................................................... 26
Sex and Gender ................................................................................................................. 27
Intersectionality..................................................................................................................... 28
Queer Theory ........................................................................................................................ 29
Compatibility of Theoretical Frameworks ............................................................................ 31
Gender Performativity .......................................................................................................... 32

vi
Gender-Complex Approach .................................................................................................. 33
Chapter Conclusion................................................................................................................... 35
CHAPTER 3. METHODS ............................................................................................................ 36
Methodological Approach: Narrative Inquiry .......................................................................... 36
Defining Narrative ................................................................................................................ 36
Characterizing Narrative Inquiry .......................................................................................... 37
The Relevance of Narrative .................................................................................................. 40
Critical Narrative Analysis ................................................................................................... 41
Research Methods ..................................................................................................................... 41
Participants ............................................................................................................................ 41
Setting ................................................................................................................................... 43
Data Co-Construction ........................................................................................................... 43
Data Analysis ........................................................................................................................ 45
Trustworthiness ......................................................................................................................... 47
Addressing Ethics in Narrative Research.............................................................................. 47
Strategies for Ethicality and Accuracy.................................................................................. 48
Validity ................................................................................................................................. 48
Researcher Subjectivity ............................................................................................................ 49
Limitations ................................................................................................................................ 50
Chapter Conclusion................................................................................................................... 51
CHAPTER 4. FINDINGS ............................................................................................................. 52
Narrative Inquiry of Hannah’s Experiences ............................................................................. 52
Context .................................................................................................................................. 52
Childhood .............................................................................................................................. 52
Space Camp ...................................................................................................................... 55
Adolescence .......................................................................................................................... 56
University in Costa Rica ....................................................................................................... 59
Bachelor’s degree.............................................................................................................. 59
Master’s program .............................................................................................................. 62
University in the United States ............................................................................................. 62
Looking Forward .................................................................................................................. 67

vii
Looking Back ........................................................................................................................ 68
Narrative Inquiry of Peter’s Experiences .................................................................................. 68
Context .................................................................................................................................. 68
Childhood and Adolescence ................................................................................................. 69
Bachelor’s and Master’s Degree Work ................................................................................. 73
Doctoral Program .................................................................................................................. 76
Looking Back ........................................................................................................................ 79
Looking Forward .................................................................................................................. 80
Narrative Inquiry of Reed’s Experiences.................................................................................. 80
Context .................................................................................................................................. 80
Childhood .............................................................................................................................. 81
Adolescence .......................................................................................................................... 83
University .............................................................................................................................. 89
Looking Forward .................................................................................................................. 97
Looking Back ........................................................................................................................ 98
CHAPTER 5: DISCUSSION ........................................................................................................ 99
Gender Refraction Model ......................................................................................................... 99
Transgender Students’ Experiences in STEM ........................................................................ 102
Comparing Mathematics to Other STEM Fields ................................................................ 102
Mathematics as a Masculine Subject .................................................................................. 104
Differences in Experience with Gender Presentation ......................................................... 105
Critical Examination of Power and Agency ........................................................................... 108
Privilege and Oppression .................................................................................................... 108
Gender Oppression Plane .................................................................................................... 109
Critical Narrative Analysis and Agency ............................................................................. 112
Intersections of Gender with Other Identities ......................................................................... 114
Religion ............................................................................................................................... 114
Heteronormativity ............................................................................................................... 115
Socioeconomic Status ......................................................................................................... 115
Ethnicity .............................................................................................................................. 117
Neurodivergence ................................................................................................................. 117

viii
Physical Appearance ........................................................................................................... 117
Mental Health ...................................................................................................................... 118
Connections to Previous Research .......................................................................................... 119
Incidence of Transgender Identity among College Graduates ............................................ 119
LGBTQ Students’ Interest in Mathematics and Computer Science ................................... 120
Limitations of This Study ....................................................................................................... 121
Suggestions for Future Research ............................................................................................ 122
Participants’ Suggestions for Improvement in STEM Education ........................................... 123
Conclusion .............................................................................................................................. 124
REFERENCES ........................................................................................................................... 125
APPENDIX A. INTERVIEW PROTOCOLS ............................................................................ 136
APPENDIX B. GRAPHIC ORGANIZER FOR ANALYSIS .................................................... 141

ix

LIST OF TABLES

Table 1: Three-Dimensional Space of Narrative Inquiry (Mendieta Aguilar, 2011) ................... 39
Table 2: Overview of Participants ................................................................................................ 42
Table 3: Graphic Organizer for Hannah ..................................................................................... 141

x

LIST OF FIGURES

Figure 1: Gender oppression plane ............................................................................................... 34
Figure 2: Hannah’s position on the gender oppression plane in elementary and high school. ..... 58
Figure 3: Hannah’s movement on the gender oppression plane during college. .......................... 66
Figure 4: Gender oppression plane for Peter through community college. .................................. 73
Figure 5: Peter’s position on the gender oppression plane at the time of the study. .................... 79
Figure 6: Reed’s position on the gender oppression plane in elementary through high school ... 85
Figure 7: Reed’s position on the gender oppression plane during college ................................... 95
Figure 8: Gender refraction model .............................................................................................. 100
Figure 9: Hannah’s gender oppression planes ............................................................................ 110
Figure 10: Peter’s gender oppression planes .............................................................................. 111
Figure 11: Reed’s gender oppression planes .............................................................................. 111

xi

ABSTRACT

Author: Kersey, Elizabeth, A. PhD
Institution: Purdue University
Degree Received: August 2018
Title: Refracting Gender: Experiences of Transgender Students in Postsecondary STEM
Education.
Major Professor: Rachael Kenney
Transgender students are often an invisible minority in postsecondary education,
particularly in STEM fields. I am addressing the lack of research in this area with an exploratory
narrative study designed to answer two questions: (1) How have the experiences of
postsecondary transgender students in STEM education varied with their gender presentation?
(2) How do their experiences with mathematics compare with other STEM fields? I conducted a
sequence of three interviews each with three participants to gather information about their life
histories relating to gender and STEM. This information was then restoried utilizing the threedimensional space of narrative inquiry proposed by Clandinin and Connelly (2000).
Participants received less respect from their peers while presenting as female, particularly
in electrical engineering. Agricultural classes were not perceived as a safe place to be visibly
queer, while women’s studies were. Mathematics education is a less masculine environment than
mathematics, where there is less pressure to conform to masculine standards such as not
admitting one’s mistakes. Experiences of privilege were sometimes negative if it was accorded
on the basis of an identity that felt dysphoric, while experiences of oppression were sometimes
positive if they were interpreted as an affirmation of one’s identity. Mathematics was seen as
more abstract than other STEM fields, which can be a more masculine aspect. However, every
participant reported positive affective experiences with female math teachers, which may have
mitigated their perception of mathematics as masculine. The college environment served as a
prism that refracted gender and revealed a spectrum of gender identities where only a binary had
previously been visible.
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CHAPTER 1. INTRODUCTION

Approximately 1.15% of college students nationwide identify as transgender (Flores,
Herman, Gates, & Brown, 2016; Grant et al., 2011). According to this calculation, a university
with 15,000 students would have approximately 172 transgender students. This is a significant
minority that is often invisible on college campuses. This is partially because it includes those
who have not transitioned to their preferred gender and those who are visually gender
conforming. The experiences of transgender students are by no means homogeneous (Ashton,
2013; Rankin & Beemyn, 2012). Their experiences also differ significantly from those of
lesbian, gay, and bisexual students, with whom they are often grouped (Dugan, Kusel, &
Simounet, 2012; Robinson & Espelage, 2011).
Many studies of K-12 and postsecondary transgender students focus on their negative
experiences, such as those of harassment (e.g., Grant et al., 2011; McGuire, Anderson, Toomey,
& Russell, 2010; Sausa, 2005). Negative experiences are certainly a problem that needs to be
addressed, as 75% of 13-18-year-old transgender students feel unsafe at school (Kosciw,
Greytak, Palmer, & Boesen, 2014), and 35% of postsecondary transgender students report
harassment by students, teachers, and/or staff (Grant et al., 2011). However, focusing only on the
negative aspects of their experiences likely contributes to the stereotype of transgender people as
objects of pity (Gazzola & Morrison, 2014). Other possible foci include how transgender people
construct their identities (e.g., Ashton, 2013), supportive factors that lead to positive experiences
(Mullen & Moane, 2013), and strategies for resilience (Nicolazzo, 2017). There have also been
several publications with suggestions for how to make schools and campuses more
accommodating for transgender students (e.g., Beemyn, Curtis, Davis, & Tubbs, 2005; Sausa,
2005; Seelman, 2014).
Several existing studies exploring the experiences of postsecondary transgender students
have focused on the general college experience; very few have focused on particular program
areas. However, Klugman (2014) argues that any improvement efforts should focus on specific
campuses, departments, and organizations where further outreach is needed, indicating that a
narrower focus could be helpful. Pryor (2015), for example, noted that science, technology,
engineering, and mathematics (STEM) programs generally were perceived as less accepting of
transgender students than the social sciences by participants in his study. The lack of direct
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investigation into the experiences of transgender individuals in STEM programs indicates a need
for research investigating the environment created by these programs for transgender students.
Introduction to Transgender Terminology
In the United States, transgender is used as an umbrella term for a multiplicity of
identities, from those who change their gender presentation (defined below) on occasion to those
who present full-time as their gender identity and seek medical interventions to have their bodies
correspond to that identity (Scott-Dixon, 2006). It has largely replaced terms such as transsexual
and transvestite, which are now considered outdated and offensive. The terminology preferred by
the transgender, or trans, community is rapidly evolving, as its members struggle to express
themselves in a society that does not acknowledge possibilities outside of the gender binary.
Rankin and Beemyn (2012) found that their participants used over a hundred different terms to
describe their gender identities, indicating the huge diversity of those who fall under the
transgender umbrella. Transgender is also a distinctly modern Western term; other cultures
throughout history have used different terms unique to those cultures to describe identities which
could be considered to fall under the transgender umbrella. Examples include Two Spirit, a
Native American identity, and Hijra, a south Asian identity.
I define a transgender person as anyone whose gender identity (defined below) and/or
gender expression is not the same as their1 assigned gender at birth, which is the gender initially
listed on a person’s birth certificate (Ashton, 2013; Dugan et al., 2012). Defining transgender
terminology in this way is inclusive of those who do not present in a way that corresponds to
their gender identity (both those who have not transitioned yet and those who are gender
nonconforming), those whose gender identity is fluid between two or more identities, and those
with a gender identity other than male or female. This is a more inclusive definition than only
including those who have made steps to alter their presentation or defining identity based on a
diagnosis by a psychiatrist, instead allowing for people to identify as a self-determined gender or
genders. It also includes those who are intersex (who are physically neither unambiguously male
nor unambiguously female) and were assigned a gender with which they do not identify, but not
those who are intersex and were assigned a gender with which they do identify. This definition

1

I use the singular they throughout to include those with nonbinary gender identities.
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of transgender also includes those who are gender nonconforming because of the inclusion of
gender expression, but not all those who are gender nonconforming consider themselves to be
transgender. The experiences of gender nonconforming people have been shown to be similar to
those of transgender people (Grant et al., 2011; Rankin & Beemyn, 2012). Those who are not
transgender are referred to as cisgender. Examples of cisgender people who could be considered
gender nonconforming include lesbians who identify with the butch sub-community and image,
gay men who dress in clothing and styles culturally coded as feminine, and drag queens.
Gender assignment refers to the gender listed on one’s official documents, such as one’s
birth certificate or driver’s license (Rands, 2009). In some countries and states it is possible to
change the sex/gender listed on one’s birth certificate, while in others it is not. The fact that this
may or may not be changeable highlights the socially constructed nature of this term. The
intentionally passive construction of phrases like “was assigned male at birth,” which is common
in the transgender community, emphasizes that for the first years of our lives, gender is
something that is done to us rather than something that we choose. It is only once we mature and
claim our own agency that gender is something that we choose to express in our own terms,
though the ways in which we can do so are always constrained by the society in which we live.
The term gender identity is a very useful one, since it provides a succinct way to refer to
an individual’s sense of self and recognize their agency in choosing how to describe it. However,
the origins of the term are less than ideal. It first appeared in the third edition of the Diagnostic
and Statistical Manual (DSM) of Mental Disorders (American Psychological Association, 1980),
which included Gender Identity Disorder as a classification. This was only modified in 2013
with the publication of the fifth edition of the DSM, which now uses Gender Dysphoria
(American Psychological Association, 2013), a state of extreme discomfort with one’s physical
or assigned gender. These terms are not entirely synonymous; some transgender people are
driven more by a state of gender euphoria, which describes a state of happiness with a certain
identity rather than unhappiness with one. Gender identity refers to an individual’s “sense of self
as a boy or girl, woman or man (or, as we are increasingly realizing, as a nongendered,
bigendered, transgendered, intersexed, or otherwise alternatively gendered person)”
(Tranzmission, n.d., p. 10). This is unique to each individual, although it is shaped by how
society depicts gender and gender roles. It is not necessarily static or fixed, as an individual’s
gender identity may change on a regular basis or slowly over time. Gender identities can be
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nonbinary (falling into identities and categories that do not align with societal norms of male or
female). They are distinct from sexual and romantic orientations, which describe to whom one is
sexually and romantically attracted (Grant et al., 2011); transgender people can be attracted to
people of any, all, or no genders.
Gender presentation, sometimes called gender expression, refers to the intentional and
unintentional ways that an individual communicates their gender to others (O’Neil, McWhirter,
& Cerezo, 2008). This includes clothing, hairstyle, facial hair, speech, mannerisms, physical
appearance as a whole, and other tangible and nontangible attributes. This is fluid and variable to
some extent, such as with clothing and makeup, but may be constrained by other physical
attributes such as secondary sex characteristics that can only be changed through medical
interventions. The ways in which gender can be presented are constrained by the options
available in our society; for instance, clothing is almost always categorized as men’s or women’s
(if not by stores and brands, then by societal norms and expectations). There are very few options
that are unisex or otherwise not gendered. The way in which we interpret the myriad cues
available to designate an individual as male, female, or some other gender constitute the gender
attribution. It is the gender attribution rather than the gender presentation that determines a
person’s gendered treatment by others (Rands, 2009). When the gender attribution does not
match the gender identity and/or intended gender presentation, then that is referred to as
misgendering someone. Misgendering can be accidental or intentional. Accidentally
misgendering someone may lead to awkward or uncomfortable situations for a transgender
person, but intentionally misgendering them constitutes as a form of transphobic violence. A
transgender person is considered to pass if they are rarely misgendered. Transphobia is
discrimination against transgender people, and transmisogyny is discrimination against
transgender women specifically.
It is not only important, but necessary to refer to transgender individuals based on their
identity to afford them the same dignity extended to cisgender individuals. Thus, a transgender
man is someone who was not assigned male at birth but identifies as a man, and a transgender
woman is someone who was not assigned female at birth but identifies as a woman. Similarly, a
person is transmasculine if they identify with masculinity more than femininity, and a person is
transfeminine if they identify more with femininity than with masculinity. The latter terms are
more inclusive than the former terms, as they include those with nonbinary gender identities. It is
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also important to refer to transgender people with the proper pronouns. Examples include
she/her/hers, he/him/his, they/them/theirs, and ze/zem/zir (Nicolazzo, 2017). One cannot be sure
of a person’s pronouns without asking; if one is unsure, they/them/theirs is typically a safe
gender inclusive option.
Gender and STEM fields
Gender gaps in participation are evident in most STEM fields (National Science
Foundation & National Center for Science and Engineering Statistics, 2017; Smith, 2011), and
are widest for engineering, computer science, and physics. All grow wider at higher levels of
education. There have been a multitude of studies to try to explain these differences, document
how early they occur, and study how they might be alleviated. Mathematics serves as a
gatekeeper to higher education and most other STEM fields, as well as helping one to function in
everyday life (Stinson, 2004). STEM occupations are growing at a rate of 17% compared to
other occupations at 9.8% (U.S. Department of Commerce, 2011). Familiarity with statistics and
technology are also important to functioning in our increasingly technological world. These
factors mean that participation in STEM fields is important and financially rewarding, and thus
the gender gap in these fields is an issue of equity.
In mathematical fields, many studies show that any differences that exist between men
and women are not due to any inherent difference in mathematical ability but are products of the
societally produced attitudes towards mathematics instead (e.g., Fennema & Sherman, 1977;
Ceci, Williams, & Barnett, 2009). Despite this evidence, many people continue to stereotype
mathematics as more suitable for men. This stereotype can impact children at an early age and
negatively impact girls’ mathematics performance (Jacobs, 1991; Cvencek, Metzoff, &
Greenwald, 2011). One of the ways that this happens is through stereotype threat, where simply
knowing that one’s group (such as girls) is negatively stereotyped in an area (such as
mathematics) can harm one’s performance (Steele, 2010). One way that these effects can be
ameliorated for specific exams is by assuring people that the relevant aspect of their identity
(e.g., gender) has not been shown to produce significant differences on the test in question
(Spencer, Steele, & Quinn, 1999).
Most studies on gender and STEM treat gender as a binary category. This has been
critiqued by Glasser and Smith (2008) for education research generally, and by Damarin and
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Erchick (2010) for mathematics education research particularly. Most studies also conflate sex
with gender without clearly defining either (Glasser & Smith, 2008). This leaves quite a bit of
guesswork as to how factors such as stereotypes affect transgender students.
A survey of students in grades 6 to 12 found that lesbian, gay, bisexual, transgender, and
queer (LGBTQ) students are less inclined to pursue STEM fields than the general population
(23.6% vs. 34.3%), but more likely to pursue mathematics and computer sciences (7.1% vs.
3.7%; Kosciw et al., 2014). This is a very interesting finding, as it indicates that there is
something about mathematics that sets it apart from other STEM fields that makes it more
appealing to LGBTQ students. This is a limited finding, since it lumps all LGBTQ students
together and conflates mathematics and computer sciences, and reports on interest among
secondary students rather than actual participation in these careers. Nonetheless, it is striking
enough to warrant further exploration. Thus, my focus throughout this study will be on
participants’ experiences with mathematics and how they compare to their experiences with
other STEM fields.
Queer Studies in Education
Several studies have investigated the educational experiences of lesbian, gay, bisexual,
transgender, and queer (LGBTQ) students. In K-12 education, the 2013 National School Climate
Survey (Kosciw et al., 2014) collected survey data from over seven thousand students across the
United States to provide detailed information about the experiences of LGBTQ youth. Their
focus was largely on experiences of harassment and their effects, but they also reported some
solutions that were correlated to reductions in these negative effects, such as an inclusive
curriculum and gay-straight alliance groups. Robinson and Espelage (2011) conducted a larger
survey of LGBTQ students that also focused on negative effects, such as unexcused absences
and suicidal thoughts. The latter study went further to compare subgroups, finding that bisexual
students were more at risk for these behaviors than lesbian, gay, or transgender students.
The postsecondary education literature includes more studies that focus exclusively on
transgender students. Many of these again focus on discrimination and harassment (e.g., Effrig,
Bieschke, & Locke, 2011). There are also a variety of publications giving recommendations for
improving the climate of college campuses for transgender students (e.g., Beemyn et al., 2005;
Seelman, 2014). These suggestions include providing gender-inclusive housing options at prices
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comparable to other housing options; providing training sessions for students, faculty, and staff
on respecting students’ genders; and having a simple procedure for students to change their name
and gender designation on all campus records that does not require a legal name change or
medical interventions. Other studies have examined how undergraduate students construct their
gender identities (Ashton, 2013), comparing the engagement and educational outcomes of
transgender students to their LGB peers (Dugan et al., 2012), and the classroom experiences of
transgender college students (Pryor, 2015). None of these studies were specific to one academic
field.
A handful of works have been published in mathematics education that give suggestions
on how to approach gender as a more complex concept. For instance, Damarin and Erchick
(2010) reviewed four different models for conceptualizing biological sex and how it relates to
gender, and four more models for gender that focus on social and cultural aspects without
considering biology. Esmonde (2011) also called for more complex models of gender in
mathematics education research to avoid privileging a binary view of gender. One such model is
the gender-complex approach, which takes into consideration both gender category oppression
and gender transgression oppression (Rands, 2009, 2012). (Rands’ gender-complex approach is
elaborated on more fully in Chapter 2 as part of my theoretical framework.) However, few
empirical studies in mathematics education to date have utilized these suggestions. One
researcher who does use a more complex theoretical perspective on gender is Mendick (2006),
who points out that doing mathematics is one way of performing masculinity and uses queer
theory to discuss the tensions that this raises for women who try to identify as mathematicians.
Throughout her work, she resists the tendency to equate masculinity with maleness, which is one
of the hallmarks of queer theory (detailed more in Chapter 2).
More empirical studies of LGBTQ individuals have been conducted in other STEM
education fields, as have studies questioning the influence of heteronormativity and the gender
binary. For instance, Bilmoria and Stewart (2009) qualitatively studied the campus climate for
lesbian and gay faculty members in science and engineering. They found that their participants
felt that their sexuality was often invisible, faced direct and indirect hostility, and perceived their
heterosexual colleagues to be uncomfortable with sexual minorities. Cech and Waidzunas (2011)
conducted a qualitative study of the experiences of postsecondary lesbian, gay, and bisexual
students in engineering. They also found that the climate for sexual minorities was unwelcoming
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and sometimes hostile. One of their interesting findings was that lesbians and bisexual women
were perceived as more masculine than heterosexual women, and thus more competent than their
female peers at engineering. Gay men, on the other hand, were perceived as more feminine and
thus less competent than their male peers. Leyva, Massa, and Battey (2016) argue from a
systematic literature review that there is a need for more work in engineering education that
challenges the way the technical/social dualism (Faulkner, 2000) is mapped on the heterosexual
masculine/feminine binary.
Problem Statement
As illustrated above, there are a variety of studies examining the role of gender in STEM
education (e.g., Ceci et al., 2009; Cvencek et al., 2011). A few of these consider gender identity,
though still utilizing a binary notion of biological sex. There are also several studies examining
the experiences of LGBTQ (primarily postsecondary) students (e.g., Ashton, 2013; Dugan et al.,
2012). However, the intersection between these two bodies of research is very small, especially
for studies focused on transgender students. Those works that fall into the intersection are largely
either theoretical works for an audience in mathematics or science education research that
provide a starting point for more empirical work (e.g., Esmonde, 2011; Rands, 2012), or more
general studies of LGBTQ individuals in STEM education (e.g., Cech & Waidzunas, 2011;
Yoder & Mattheis, 2016).
Transgender students in postsecondary education have specific needs that are often not
met, such as the need to be able to list a preferred name on rosters to make roll call and online
courses using that roster less stressful experiences (Pryor, 2015). They are also subject to
frequent verbal harassment and bullying, both from instructors and peers (Grant et al., 2011).
Their needs often go unmet, even at more liberal, supportive schools (Klugman, 2014). There has
been some research into how to make college campuses more accommodating, yielding
suggestions such as restructuring housing options, sports teams, and restrooms so they are not
aligned with a two-gender system (Seelman, 2014). Pryor (2015), who focused on the classroom
environment, noted that postsecondary transgender participants perceived STEM fields to be less
accepting of transgender students. Yoder and Mattheis (2016) reported that LGBTQ individuals
working in mathematics are less likely to be open about that aspect of their identity with their
colleagues than their counterparts in the social sciences. These findings suggest that the climate
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of mathematics and other STEM fields for postsecondary transgender students is an area in need
of closer attention.
Purpose of the Study
The purpose of this study is to expand upon the current literature on gender in STEM
education through the inclusion of transgender subjects, who have previously been excluded
from this literature.
Through this study, I wanted to gain a deeper understanding of the experiences of
transgender students in university STEM programs and their experiences in those programs. This
includes any differential treatment, good or bad, that they may have experienced because of their
transgender status. It also includes the differences that correspond to differences in their gender
expression. Importantly, I am most interested in firsthand accounts of these experiences and any
affective effects they may have. I also wanted to explore why the levels of interest in
mathematics among LGBTQ students is disproportionately higher than interest in STEM fields
in general (Kosciw et al., 2014). To this end, my research questions for this study are: How have
the experiences of postsecondary transgender students in STEM education varied with their
gender presentation? How do their experiences with mathematics compare with other STEM
fields?
I address this question using narrative inquiry, which allows me to focus on humanizing
my participants and provide rich details of their experiences. The primary theoretical lenses I am
using for this study are critical post-structuralism, feminism, and queer theory. Within these
broader perspectives, I also utilize the specific concepts of Butler’s (1993, 2004) gender
performativity theory and the gender-complex approach described by Rands (2009). Gender
performativity theory is a way of seeing how gender is enacted through innumerable small and
large actions, and how we interpret those actions. The gender-complex approach takes into
account privilege and oppression based on gender conformity or transgression, as well as based
on one’s gender category. These theoretical approaches will be elaborated in more detail in
Chapter 2.
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Significance of the Study
This study is intended to expand the current literature on gender in mathematics
education through the inclusion of transgender students in mathematics and other STEM fields.
The existing literature suggests some ways in which gender may affect the experiences of
transgender students, such as teachers’ stereotypes based on students’ childhood gender
presentation (Tiedemann, 2002) and stereotype threat based on a transgender student’s gender
identity (e.g., Schmader, 2002), but without studies that actually include transgender participants
as a distinct population of interest, this is only guesswork. Examining their first-hand
experiences provides a more solid foundation for these inferences. Discussions with those who
are less constrained by the gender binary also sheds some light on some of the ways that
mathematics education is gendered for those who fall within the gender binary.
The current literature on transgender college students focuses primarily on the college
experience as a whole, focusing on negative experiences (such as harassment) and
recommendations such as providing gender-inclusive housing and restrooms. By focusing on
mathematics education in particular and STEM programs more generally, I gain a clearer picture
of the environment in these departments, which, it has been suggested, may be less trans-friendly
than other departments (Pryor, 2015). As part of getting a clearer view of this environment, I am
also able to see what these departments are doing well for transgender students, and what needs
to be improved.
My Own Narrative
Here I present a (comparatively) brief narrative of my own experiences with mathematics
and gender. This is intended to give the reader a sense of who am I and what has brought me to
this topic. It also gives the reader the opportunity to see how my own story compares to those of
my participants.
While I have always been good at mathematics (I remember working ahead in my firstgrade mathematics textbook), I didn’t really begin to enjoy it more than my other subjects until I
encountered algebra in middle school. This was the first time that the mathematics I was taking
moved beyond memorizing facts and performing algorithms. I was attracted to the more abstract,
logical nature of the subject and being able to figure out for myself why, for instance, squaring
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both sides of an equation preserved equality. My passion for mathematics continued to grow in
high school, where my teacher for three of those four years was an ardent feminist who was also
passionate about mathematics and encouraging girls to succeed in that subject. Due partially to
her influence, I decided to major in mathematics when I went to college.
I experienced a steep learning curve when I went from the computational mathematics
courses at the beginning of my undergraduate mathematics program (e.g., multivariate calculus
and differential equations) to the more advanced proof-based mathematics courses. Although I
had apparently been “proving” mathematical facts from an early age (according to my parents
and teachers), the standards for rigorous and formal mathematics proofs were a new challenge
that required me to learn a new way of thinking. The formative assessment strategies used by my
instructors for these classes was an essential part of this process. While real analysis continued to
be a challenge, albeit one I grew better at meeting, I found that I was more passionate about
abstract algebra than either real analysis or any of my more advanced computational classes
(e.g., probability, complex analysis). I decided to continue studying mathematics in graduate
school and applied to several doctoral programs in mathematics.
Near the end of my undergraduate career, I attended a regional Mathematical Association
of America (MAA) conference. While I attended several interesting sessions on topics such as
mathematical origami and the shape of space, the most interesting talk I attended was about the
philosophy of mathematics. I was intrigued enough that I purchased a short book on the subject
(Wolcott, 2009) written by the presenter, who was currently a doctoral student in mathematics.
This indicated my interest in how we define the nature and structure of mathematics, which I
also pursued through reading about the history of mathematics. This book was also my only
guide at the time to what mathematics graduate school might be like.
Part of my responsibilities as a graduate student in mathematics was teaching
undergraduate mathematics courses. I quite enjoyed teaching these courses, especially as I
gained more experience and was entrusted with teaching my own courses. I enjoyed building
relationships with my students and helping them to succeed.
I enjoyed taking the master’s level mathematics courses. They were challenging, but
collaborating with my classmates helped me to persevere and develop my problem solving
abilities. I particularly enjoyed algebraic classes more than analysis classes, and I passed my
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qualifying exams without too much difficulty. However, I had trouble finding a topic about
which I was passionate enough to pursue independent research.
Having decided that I did not want to continue to research mathematics, I started to
explore other options. I knew that I wanted to teach. I considered leaving graduate school and
teaching at a community college, continuing my doctorate in mathematics with significant
overlap with mathematics education in my dissertation, and pursuing my doctorate in
mathematics education. After speaking with several faculty members, I decided that earning my
doctorate in mathematics education would make me a better teacher, and thus that was the route I
should pursue.
Moving to classes where the coursework consisted of reading and writing papers, rather
than the proofs I had been doing for the last few years, was a bit of an adjustment. As I had
substantial experience with liberal arts during my undergraduate career, however, I had
developed my writing skills there, and they became very helpful in my new program. I did need
to adjust to the social sciences rather than the humanities and learn about what makes a good
research study. At this point, I wanted to research how students learn to write proofs, particularly
in abstract algebra.
When I entered the mathematics education department, I was very much a Platonist in
that I believed that mathematical truths were independent of human beings. It took several
semesters of coursework in mathematics education, particularly in relation to equity, for me to
come to see mathematics as a human product that has been shaped by culture and history. This is
particularly true of the culture of how mathematics is practiced and what counts as mathematical.
I began to work on building my familiarity with the literature about argumentation and
proof in preparation for my preliminary exams. While it was somewhat interesting, I was not
truly passionate about this subject. After a semester of digging into this literature, I began to look
for another topic to research.
That semester, I had taken a course on Teaching Mathematics for Diverse Learners. I
found the material very interesting, especially the readings that we had done on mathematics and
gender. While discussing these, I raised some concerns about the fact that these studies all
approached gender from a very binary standpoint and did not indicate how any factors might
affect transgender students. Several months later, while I was casting about for something else I
could research and was pondering doing something related to gender, it suddenly occurred to me
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that investigating the experiences of transgender students in mathematics education was a valid
line of research. A quick literature search revealed that there was very little existing research in
this area. I spent the next two years becoming familiar with the various areas of the literature that
I could draw from to build my methodology and theoretical framework. This included taking
several classes in Women’s, Gender, and Sexuality Studies (WGSS) to become more familiar
with feminist literature, and I began to explore queer theory as well. I made it through
preliminary exams and, finally, defending my dissertation proposal, at which point I was finally
able to begin conducting this study. I was about a year behind where I wanted to be because I
had changed my research topic so drastically, but I had finally settled on a topic about which I
was passionate.
I had always assumed that I was heterosexual. As part of socializing with trans people, I
thought that I needed to interrogate my own gender as well. I do not like wearing makeup or
doing my hair, so I do not consider myself to be hyperfeminine. However, I do like wearing
skirts and dresses, so I am still somewhat feminine. I also reflected on the fact I was
uncomfortable reading literature that characterized my learning style as masculine and did not
make room for girls that were competitive and preferred to work individually, which is part of
why I wanted to do work that questioned gender norms in the first place. Based on my
discomfort with being characterized as masculine, I confirmed that I was indeed a cisgender
woman. While I was building my social network in the transgender community, I happened to
find a list of different aromantic identities. I had read some lists of “Signs That You May Be
Aromantic,” and related to several of them, but did not think that I was entirely aromantic. After
reviewing many possibilities, I decided that I was aroflux, which means that where I am on the
aromantic spectrum changes over time. Sometime later, I also realized that I only found anyone
attractive after forming an emotional connection to them, though my threshold for forming an
emotional connection is lower than for some, and concluded I was demisexual as well. These
experiences have helped me relate to my participants better, and understand how one might
convince oneself that a non-normative identity is “normal,” and only come to a more complete
understanding of oneself later in life.
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Chapter Conclusion
This chapter provides a broad introduction to the subject of the study at hand, including
an overview of the current literature in the field and the theoretical perspectives that will be used
in the study. It also includes arguments as to why this study is needed and what I hope to
accomplish with it. It includes my own narrative to give the reader some context and see from
where I am coming. In the next chapter, I go into more detail on the existing literature I am
drawing from in mathematics and STEM education and transgender studies, as well as the
theoretical constructs that I use in my analysis. Chapter 3 describes the methods for this study in
detail, including how data was co-constructed and analyzed.
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CHAPTER 2. LITERATURE REVIEW

The purpose of this chapter is to review the relevant literature that informs this study. I
review the work that has been done on gender in science, technology, engineering, and
mathematics (STEM) education, with emphasis on mathematics education and the theory of
stereotype threat. I then give a brief overview of the work in STEM education that takes into
consideration a nonbinary formulation of gender. I go on to review studies in general education
about the experiences of lesbian, gay, bisexual, transgender, and queer (LGBTQ) participants,
with an emphasis on studies with transgender participants. From there, I describe the theoretical
perspectives that make up the lens for this study and two constructs that I will use in my analysis.
Gender and STEM
In researching the effects of gender on transgender students, it is instructive to review the
literature on how gender affects those within the gender binary, so that we might extrapolate
possible effects. One of the earliest studies that showed that gender differences in mathematics
were a social product rather than a biological one was Fennema and Sherman’s (1977) study, in
which they found that sex differences related to attitudes toward mathematics far outnumbered
sex differences related to mathematical ability. Geist and King (2008) suggested that the
differences between genders in mathematics were not a matter of ability, but a matter of learning
styles. In fact, in a meta-analysis of 242 studies, males and females were found to perform
similarly in mathematics (Lindberg, Hyde, Petersen, & Linn, 2010). However, among
Norwegian secondary students, males were found to have “higher self-concept, performance
expectations, intrinsic motivation, and self-enhancing ego orientation in mathematics” (Skaalvik
& Skaalvik, 2004, p. 241) than their female counterparts. These and other similar studies suggest
that social factors are the cause of a gender gap in mathematics, rather than biology or cognitive
abilities. Thus, the primary and secondary sexual characteristics of gender variant individuals is
unlikely to directly impact their mathematical performance.
Despite the above evidence, there have been several studies documenting the persistence
of gender stereotypes in mathematics and other STEM fields. For instance, subtle gendered
stereotypes held by parents led boys to have consistently higher beliefs in their mathematical
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ability and expectation of future achievement than girls (Jacobs, 1991). Parents’ stereotypes have
an even larger impact than the children’s past mathematics performance (Jacobs, 1991). Children
as young as second-grade have been found to associate “male” with “math” (Cvencek et al.,
2011). Gender differences in attitudes toward mathematics have been found to be larger among
older students than younger ones, and males are more likely to hold stereotyped views of
mathematics (Hyde, Fennema, Ryan, Frost, & Hopp, 1990). Although many people do not
openly admit to having stereotypes about the suitability of mathematics for boys and girls, those
who do openly hold gender-stereotyped views around the world still think that STEM fields are
more suitable for men than for women (Forgasz, Leder, & Tan, 2014). These studies only
examine stereotypes of people within the gender binary.
These gender stereotypes are closely tied to discrepancies in participation in STEM
fields. According to a longitudinal study of the gendered participation of postsecondary students
in STEM fields in Great Britain, there has been little change in the proportion of women
choosing to study STEM fields at the post-secondary level over the last 25 years, despite more
women continuing on to higher education and little gender difference in those possessing the
prerequisites for these fields (Smith, 2011). In particular, the number of women choosing to
study physics and engineering has remained low, as more women opt to study different scientific
fields such as biology or psychology. This is an example of how even within each STEM field,
different subfields are seen as differently gendered. Mathematics was slightly more favored by
men than women, with men constituting 57% of those majors (Smith, 2011). This obscures
patterns in various subfields of mathematics, however. Computing fields have masculine and
feminine subfields (programming and word processing, respectively) and a neutral middle
ground (information processing; Abbiss, 2005). Careers for graduates from mathematics
programs can be considered similarly. The majority of graduates entering careers after getting a
degree in mathematics go into statistics, finance, and teaching, in which participation is fairly
balanced by gender (Smith, 2011). Those entering computer technology fields, on the other hand,
are predominantly male. If one takes into consideration that there were more men in the program
to begin with, one can conclude that women are actually slightly more likely to enter teaching,
statistics, or finance professions than their male counterparts.
Ceci et al. (2009) conducted a massive meta-analysis of the literature on women’s
underrepresentation in science and the causes for it. They found the most consistent evidence for
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the roles of life choices (e.g., career vs. family), tenure structure, productivity (e.g., frequency of
publishing), stereotype threat, and life opportunities. Of these, life choices played the largest
role, followed by productivity and tenure structure. These are primarily factors that affect
heterosexual, cisgender women who are getting married and having children in their early
careers. The factors most likely to be an issue for transgender and/or non-heterosexual people are
stereotype threat and life opportunities. Life opportunities are likely to stem from the gender that
someone is assigned at birth unless they transition early in life. I turn now to stereotype threat.
Stereotype Threat
One of the more popular theories for the gender gap in STEM fields, particularly
mathematics, is stereotype threat (Brown & Josephs, 1999; Good, Aronson, & Harder, 2008;
Kiefer & Sekaquaptewa, 2007). This is the theory that women, minorities, and other negatively
stereotyped groups try to overcome those negative stereotypes in math and other relevant
domains, but that overcompensation and stress leave less brain power to devote to the task at
hand, resulting in poorer performance (Steele, 2010). This typically takes place at the
subconscious level, with individuals unaware that they are anxious or overcompensating. This
affects not only numerical scores, but the way an individual may feel hypervisible in class or
expected to speak for their entire group. The underlying mechanism is theorized as follows, as
described in Steele (2010): People want to be positively perceived and have a positive selfconcept. However, negative stereotypes increase the potential that an individual will be
negatively perceived, particularly in the event of failure. The individual thus experiences a
higher amount of stress and devotes more cognitive resources to emotionally handling this threat,
which leaves fewer resources for the task at hand. This phenomenon has been demonstrated in a
wide variety of areas, from athletic ability (Stone, Lynch, Sjomeling, & Darley, 1999) to
academic performance (Spencer et al., 1999).
Evidence of Stereotype Threat
In reviewing the literature on how women are affected by stereotype threat in
mathematics, it is important to keep in mind that Hyde, Fennema, and Lamon (1990) found in a
meta-analysis that gender differences in mathematics achievement were only evident in white
Americans. For Blacks, Hispanics, and Asian Americans, men did not outperform women. Based
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on the literature on stereotype threat, I speculate that this was because the Black and Hispanic
men were also under stereotype threat, and that for Asian American women, the positive
stereotype associated with Asian Americans’ mathematics ability outweighed the negative
stereotype of their gender’s mathematics ability.
Based on the above result, Schmader (2002) included only Caucasian participants in her
study on stereotype threat in women’s mathematics performance. She found that women with a
stronger (female) gender identity were more susceptible to stereotype threat’s effects on
mathematics performance (Schmader, 2002). This takes place at a very early age: girls as young
as 5-7 years old have been found to be susceptible to stereotype threat in mathematics
(Tomasetto, Alparone, & Cadinu, 2011). The effects of stereotype threat were stronger when the
child’s mother espoused stronger stereotyped views, which suggests that the mother’s beliefs
about her child, which are likely to be based on the child’s gender assigned at birth, may play an
important role.
Mitigating Stereotype Threat
Stereotype threat related to gender can be mitigated by telling those taking a test that it
does not show gender differences (Spencer et al., 1999; Good et al., 2008). Interestingly, women
have been found to perform better when told that a test indicates strength in mathematics rather
than weakness, while men demonstrated the opposite pattern (Brown & Josephs, 1999). For
Asian-American women, they performed better than a control group when their race was made
salient, and worse than a control group when their gender was made salient (Shih, Pittinsky, &
Ambady, 1999). While these strategies are useful for single high-stakes tests, they do not offer
much help in alleviating the effects of stereotype threat in everyday life or in making academic
and career decisions.
To combat the effects in these situations, Dasgupta (2011) has argued that in-group
experts and peers can serve to inoculate women and minorities against stereotype threat (see also
Stout, Dasgupta, Hunsinger, & McManus, 2011). Dasgupta (2011) has theorized that when an
individual makes a choice about which career path to follow, this choice is not free, but
constrained by social factors. Stereotype inoculation theory proposes that when provided with
role models with whom they can relate, women and disadvantaged minorities are more likely to
persist in the STEM fields that they are implicitly discouraged from entering. It is unclear
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whether transgender people would benefit most from role models who are also transgender, who
share their gender identity, or who share their gender assigned at birth.
Queer Perspectives on Gender in STEM Education Research
There is a tendency to conflate biological sex with gender identity (explained further
below) both in education research generally (Glasser & Smith, 2008) and in mathematics
education research (Damarin & Erchick, 2010). Damarin and Erchick (2010) noted that in
mathematics education literature, the term gender is often used vaguely. They surveyed articles
using the term gender in the Journal for Research in Mathematics Education (JRME) and found
that it was used as a synonym for sex (male or female) in 73% of the articles. The second most
common use of gender was as a variable or phenomenon of interest that was never clearly
defined. A few articles identified gender with sex but discussed it in ways that extended into
social roles. This tendency to not provide clear definitions or distinctions between sex and
gender is also apparent in many of the articles cited above. This is an important distinction to
make in research with transgender students, because for them, sex and gender do not align
neatly.
There is thus room for speculation as to how factors such as stereotypes affect
transgender students, since there are currently no empirical studies of transgender students in
mathematics education. However, there are a few quantitative studies that, despite utilizing a
binary category for sex, also draw from a less dichotomous category of gender identity in some
way. For instance, Hackett and Betz (1989) measured self-reported masculinity among male and
female college students and found that it was positively correlated with positive attitudes towards
mathematics and a mathematics-related major. In another study, gender identity relevance was
measured through four Likert-type items: importance of gender to self-image, unimportance of
gender to self-image, degree to which gender was a reflection of identity, and how much gender
had to do with “how I feel about myself” (Schmader, 2002, p. 196). Women with a stronger
(female) gender identity were found to be more susceptible to stereotype threat’s effects on
mathematics performance. Similarly, women who endorsed gender stereotypes in mathematics
were found to exhibit more of the negative effects of stereotype threat on their mathematics test
performance (Schmader, Johns, & Barquissau, 2004). Gender identity has been found to be a
better predictor of learning style than gender (Severiens & ten Dam, 1997). Signorella and
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Jamison (1986) did a meta-analysis of 73 studies that found that “higher masculine and lower
feminine self-concept scores were associated with better performance” on spatial and
mathematical tasks. Taken together, especially with the evidence from the meta-analysis, gender
identity is consistently more relevant than binary sex (presumably that which was assigned at
birth). Thus, it is most likely that for transgender individuals, the gender they identify with will
have more impact on their experiences of stereotype threat than the gender they were assigned at
birth.
There are also a handful of qualitative studies that describe the many ways in which
gender influences our lives. Mendick (2006) utilized queer theory (described below) to examine
how gender influences secondary mathematics students in England. In particular, she disrupted
the idea that male equals masculinity, described doing mathematics as a way of doing
masculinity, and described the tensions that the perceived masculinity of mathematics created for
women doing mathematics. Walls (2009) also took up the idea that mathematics is aligned with
masculinity, emphasizing the role of competition in the classroom and the consequences of the
career aspirations of her participants. This raises some interesting questions about the identity
work required for transgender women in mathematics and other STEM fields.
Abbiss (2005) studied high school students in New Zealand and found that computer
engineering and computer science (which include activities such as programming) were seen as
the domain of men, while computer-using activities such as typing were seen as the domain of
women. There is a middle ground, consisting of activities such as information processing and
communications programs, that is the domain of both men and women. Abbiss emphasizes that
the students have agency and could participate in activities seen as the domain of a gender other
than their own, but they chose not to because it was inconsistent with their gender identity. This,
too, appears to indicate that some identity work is required from transgender students who
choose a field that is stereotypically the domain of their assigned gender at birth rather than their
gender identity. It also suggests that fields stereotypically aligned with their gender identity may
be more appealing.
Damarin and Erchick (2010) reviewed eight different models of gender. Four of these
models include biological factors and draw from constructs such as overlapping normal curve
distributions for men and women as well as considering social factors. The other four models
focus exclusively on social, cultural, and historical factors. These latter models draw from a
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variety of paradigms, such as positivism, constructivism, and postmodernism. Esmonde (2011)
called for more complex models of gender in mathematics education research, stating, “We must
challenge binary and simplistic conceptions of gender” (p. 30). Researching trans students, for
whom gender is not a straightforward construct, is one way that I am taking these suggestions to
heart, particularly given the inclusion of participants with nonbinary gender identities. Rands
(2009, 2012) proposed a model for studying the experiences of transgender people that includes
not just gender category oppression (sexism), but also gender transgression oppression. They2
also suggested several lines of research based on this framework (Rands, 2012). I have chosen to
use Rands’ model, which I explain in more detail below.
Queer Studies in Education
Here I review studies that have been done with or about LGBTQ subjects in education.
Throughout this section, my use of terms referring to the population under study is inconsistent
to reflect the terms used by the researchers in the studies under discussion.
K-12 Schools
Studies looking at LGBTQ youth in middle and high school (none were found for
elementary school) can either take a queer perspective, placing the viewpoints of LGBTQ
students at the center, or they can take a problematic stance that focuses exclusively on the
problems faced by LGBTQ students. The majority fall into the latter category. While the
problems that LGBTQ students face do need to be documented, focusing exclusively on these
enforces the idea that they are objects of pity. For instance, Robinson and Espelage (2011) found
that although many LGBTQ-identified middle and high school students were not at risk for
psychological or academic problems such as suicide attempts and unexcused absences, a higher
proportion of LGBTQ than straight students did exhibit these tendencies. Toomey, McGuire, and
Russell (2012) found that among middle and high school students, gender nonconforming males
and transgender students felt less safe than females, and LGBTQ-identified students experienced
more harassment than straight students. There are also national studies on these topics, both for
LGBTQ students collectively (e.g., Kosciw et al., 2014) and specifically for transgender students
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Kai Rands prefers the pronouns they/them/theirs.
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(Grant et al., 2011), which found similarly high rates of harassment for LGBTQ students. These
studies indicate that LGBTQ students face more challenges in K-12 education than their
cisgender and heterosexual peers.
On the other hand, some studies center the experiences of LGBTQ students. Stiegler and
Sullivan (2015), for example, reflected on their work with queer and trans youth seeking to
escape sometimes dangerous high school environments and the bureaucratic difficulties those
students faced in trying to enter a GED program when under 19 years of age. Loutzenheiser
(2015) looked at two schools’ policies in Canada, critiquing one for positioning LGBTQ students
as in need of protection and for the vagueness in wording that ignores differences in LGBTQ
identities. The other school’s policy positioned the school itself rather than the LGBTQ students
as the problem, but still constructed those students as subjects rather than actors. Loutzenheiser
(2015) suggested that an ideal policy would support LGBTQ students in their difference, while
not casting them as Other. These studies remind us that it is important to remember the humanity
and agency of LGBTQ students when they are the subject of study. As researchers, we should
not contribute to defining what counts as “normal” and exclude LGBTQ students from that
category.
Postsecondary Education
In contrasting the experiences of lesbian, gay, and bisexual college students with those of
transgender college students, Dugan et al. (2012) found that transgender students reported more
harassment and discrimination and scored lower on self-reported capacity for complex cognitive
skills, such as the ability to critically analyze ideas and information. They also found that Maleto-Female (MtF) and intersex students took on fewer leadership roles and experienced less
mentoring by faculty members than their Female-to-Male (FtM) peers. Given that findings for
transgender students were often significantly different than those for lesbian, gay, and bisexual
college students (Dugan et al., 2012; Robinson & Espelage, 2011), I focus primarily on studies
of postsecondary transgender students in this section.
The literature on transgender faculty is so scant as to be nonexistent (Renn, 2010).
However, Bilmoria and Stewart (2009) studied the academic climate for lesbian and gay faculty
members in science and engineering fields. Their heterosexual colleagues were perceived as
distinctly uncomfortable with their minority sexualities. Heterosexuality was normative and
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assumed, and those who were open about their sexual orientation were pressured to mentor
LGBTQ students. Cech and Waidzunas (2011) studied the experiences of lesbian, gay, and
bisexual postsecondary students in engineering. They also reported a heteronormative climate
and disparaging comments about those who did not fit that norm. There was even less tolerance
for bisexuality. This is significant, since Bilmoria and Stewart (2009) included only lesbian and
gay participants but assumed their findings would generalize to those who were bisexual or
transgender as well. Since the experiences of bisexual students were different, it is reasonable to
assume that the experiences of transgender students would also be different.
Since engineering is considered a masculine discipline, and gay men are considered
feminine while lesbian and bisexual women are considered masculine, lesbians and bisexual
women were perceived as more competent than their straight female peers, while gay men were
perceived as less competent than their straight male peers (Cech & Waidzunas, 2011). This
difference indicates that the experiences of transgender women may be markedly different than
those of transgender men, which in turn may be different than those of nonbinary students.
Transgender students have been found to encounter college campuses as hostile
environments with few resources (McKinney, 2005). In exploring the experiences of transgender
college students, Klugman (2014) found that over half of his participants reported negative
experiences, such as overt hostility and violence, as well as microaggressions. He noted that even
faculty and staff could be miseducated and insensitive. Other studies have focused on
suggestions for making campus climates more welcoming for transgender students (e.g., Beemyn
et al., 2005; Seelman, 2014). Common suggestions include offering regular training sessions for
staff and students on transgender issues, creating more gender-neutral bathrooms, and offering
more gender identification options than male or female. These studies suggest that there are
some difficulties that need to be addressed, but they also provide advice on how to address them.
Nicolazzo (2014), a transgender scholar who does research with transgender college
students, critiqued a focus on the difficulties that transgender people face:
Similar to our cisgender peers, we have mundane lives and get lost in the banal details of
friendships, work, and family. We thrive, celebrate successes, mourn, cry, smile, and
laugh. In many ways, we bask in the sheer everydayness of our lives. And it is because
this everydayness is occluded from view that I try not to talk about loss. (p. 209)
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Nicolazzo (2014) has said that while research on the challenges faced by transgender people is
important, there is a greater need for research painting them as whole people who are not that
different from anyone else. Ze3 has chosen to rectify this in part by focusing on the resilience of
transgender students in hir own work. While I expect to encounter evidence of some difficulties
and harassment, the narrative structure of this study should be a good way to portray transgender
students as well-rounded people.
One alternative to focusing on difficulties is to focus on the development of a transgender
identity. Ashton (2013) has used self-authorship theory to describe this process. One of her
important findings is that her participants’ experiences were not homogeneous, reflecting instead
a wide variety. Her participants expressed a desire for social groups that were based on common
interests rather than common identities, which speaks to a limitation of transgender support
groups. Rankin and Beemyn (2012) also focused on the identity development process of
transgender students. On average, their participants realized there was something different about
them at 5.4 years old. Their participants used more than a hundred different words to describe
their gender identities, indicating the vast diversity of experience that falls under the transgender
umbrella. Rankin and Beemyn (2012) compared different transgender groups and found that
transgender men were almost ten times more likely to be open about their identity than
transgender women on college campuses, but that transgender women found it harder to pass
than transmen did. One explanation for this latter finding is that it takes approximately four
female cues to outweigh the presence of one male cue (Kessler & McKenna, 1978). This makes
it important for me to include participants with a variety of gender identities.
Pryor (2015) focused on the experiences of transgender students in the college classroom.
He found that his participants felt more comfortable revealing their gender identity in smaller,
discussion-based classes than in large lectures. He also found that “courses focusing on gender
and sexuality, sociology, and psychology were often identified as more welcoming; participants
considered STEM disciplines as more likely to be chilly” (p. 452). This is particularly important
for my own research, since I will be focusing on STEM disciplines, which typically also include
a lot of large lecture classes. Thus, the setting I have chosen for my own research is one that
seems to be perceived as less favorable for students with nonnormative gender identities.
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Nicolazzo prefers the gender-neutral pronouns ze/hir/hirs.
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Theoretical Framework
The primary theoretical lenses I am using for this study are critical post-structuralism,
feminism, and queer theory. Within these broader perspectives, I also utilize the specific
concepts of Judith Butler’s (1993, 2004) gender performativity theory and the gender-complex
approach described by Kai Rands (2009). Gender performativity theory helps to explain the ways
in which gender and gender conformity are communicated, and how they may change with
context, time, and/or circumstances. The gender-complex approach formulates one’s relative
privilege or oppression as a function of how one conforms to or transgresses gender norms, as
well as one’s apparent gender category.
Critical Post-structuralism
Post-structuralism is a theory that grew out of postmodernism and originated in the
French school of thought. It was particularly influenced by Michel Foucault and Jacques Derrida
(Johnson & Christensen, 2014). According to post-structuralism, all knowledge is historically
situated and defined by the dominant culture (Walshaw, 2004). This constitution of knowledge is
an ongoing process. The idea of universal truth is rejected in favor of subjectivity. An important
element of post-structuralism is that discourse is the process through which all knowledge is
constructed. Discourse is defined broadly to include “institutions, actions, words, and taken-forgranted ways of interacting and operating” (Gutiérrez, 2013, p. 43). Constructs such as gender
are not essentialized, but are seen as always already socially constituted and political (Walshaw,
2001). Studies that utilize post-structuralism often deconstruct the ways in which discourse
produces hegemonic structures, such as masculinity. Researchers such as Walshaw (2001)
denaturalize gender in order to investigate how it is produced and how it relates to, for example,
mathematics. In particular, Walshaw (2001) looked at how available discourses and practices
serve to gender girls in the mathematics classroom. Looking at gender and mathematics can be
thought of as looking at how one’s gender identity interacts with one’s mathematical identity
(Ernest, 2004). This is a particularly interesting relationship for transgender students.
Some critics of post-structuralism claim that it gets caught up in language games without
engaging the “real world.” In part to address this concern, I am adding a critical concern with
issues of power to post-structuralism (Stinson & Bullock, 2012). Integrating a critical bent to
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post-structuralism means being particularly concerned with the ways in which hegemonic
discourses oppress certain groups, and how those discourses can be resisted and transformed
(Butler, 1993, 2004). For this study, I am particularly interested in the ways in which discourse
produces and restricts gendered ways of being, and how gender norms are enforced. I will pay
particular attention to how the participants in my study experience pressure to conform to gender
norms or resist the pressure to behave in normative ways, and any consequences that may result
from those decisions. I will then use their modes of resistance to theorize ways in which the
existing gender system might be transformed.
Feminism
There are a wide variety of feminist theories, and I am drawing from several here. First of
all, I am utilizing a post-structural feminism, in part because of its rejection of gender
essentialism, or the idea that there is one way to be a woman. It also rejects the idea that all
women share certain experiences, since women’s lives are very different depending on their race,
economic situation, and nationality, among other factors (e.g., Butler, 2004; Walshaw, 2013).
The experiences of transgender woman are different from those of cisgender women. To
acknowledge this, I am drawing on elements of the transfeminism described by Koyama (2003),
in which the rights of transgender women are considered necessary for the freedom of all
women. It extends existing feminism by demanding that it defend the rights and dignity of both
cisgender women and transgender women and asks that cisgender women stand up for
transgender women. This research project is one way in which I am endeavoring to stand up for
transgender women (and other transgender folk). I will also draw from intersectional feminism,
which I describe in more detail below.
Since one of my interests in this study is gender inequalities in mathematics and other
STEM fields and the ways that they are produced and reproduced, I also draw on feminist
science studies. Feminism as a field seeks to recognize and end all gender-based inequalities. In
particular, some assumptions of feminism I draw from are that modern Western STEM fields are
inherently gendered (Brickhouse, 2001; Keller, 1982), that gendered biases routinely creep into
the practice of STEM fields (Harding, 1991), and that scientific institutions have historically
excluded women (Schiebinger, 1989). These feminist studies have typically been focused on
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women. Since the conceptions of sex and gender I am using are fairly nuanced and important to
the subject under study, I go into more detail on that here.
Sex and Gender
In the United States and elsewhere in the Western world, sex and gender are often used
interchangeably. For example, prospective parents will host “gender reveal” parties to disclose
their baby’s predicted biological sex. Even later in life, it is commonly assumed that the sex a
person was assigned at birth matches their gender identity. This is part of the normalization of
the cisgender experience, known as genderism or cissexism. Within feminism, though, gender
and sex have been theorized as separate since second-wave feminists defined sex as a biological
configuration and gender as a social construction in the 1950s (Scott-Dixon, 2006). While these
definitions reigned, there was a tendency to resort to biological essentialism, which is defined as
“the notion that there [is] an isolable specificity to the business of being a woman” (Jagose,
2009, p. 160), while still trying to reshape the social roles available to women. This biological
essentialism ignores the experiences of intersex individuals, for whom biological sex is
ambiguous, as well as the experiences of transgender individuals, who wish to occupy social
roles other than those determined by their biology. Biological essentialism led to the
marginalization of transgender women within the feminist community, exhibited most strikingly
in the work of Janice Raymond (1979), who portrayed transwomen as insidiously infiltrating
women’s spaces and accused transgender men of misguidedly trying to access male privilege.
The current theorization of the relationship between sex and gender is more complicated.
It acknowledges that the two are closely related, that neither is binary, and that both are socially
constructed and performative (Gherovici, 2010). Biological sex is made up of a number of
different factors, namely chromosomes, external genitalia, internal reproductive organs,
hormones, and secondary sex characteristics (West & Zimmerman, 1987). For intersex
individuals, these do not all lead to the same conclusion about maleness or femaleness (FaustoSterling, 1993, 2000). The mutilation of intersex infants to make their external genitalia appear
male or female is evidence of the constructed nature of biological sex, as are the procedures
voluntarily undergone by transgender individuals who wish to change their bodies in various
ways to correspond to their gender identity. Fausto-Sterling (2012) painstakingly examined the
scientific evidence for the influence that both biology and socialization have on gender identity,
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with the conclusion that social and biological factors are closely intertwined and both play a role
in the development of gender identity. In particular, experiences in the social world have a direct
impact on the development of the brain, where gender identity presumably resides. Butler (1993,
2004) argued that the distinction between gender and sex is an artificial one, since social ideas of
gender are based on ideas about the body, and because there is no one way to be a woman, either
physically or socially. Both sex and gender are performative, in that actions produce identities. I
expound more on this theory below.
When discussing transgender issues, there is a tendency toward what Koyama (2003)
calls reverse essentialism, which is the tendency to essentialize gender identity rather than
biology. Part of the reason for this tendency is that transgender people seeking sex reassignment
surgery have historically been required to espouse essentialist ideas about gender identity in
order to gain access to desired treatment (St. John, Campbell, & I’Anson, 2007). For instance, if
one was unwilling to walk, talk, and dress in a stereotypically feminine way and claim attraction
to men, then one’s gender identity as a woman would have been considered invalid by the
medical profession. This ignores the plurality of ways that one can be a man, a woman, or
express other gender identities, as well as the distinction between gender and sexual orientation
(West & Zimmerman, 1987; Mendick, 2006).
Intersectionality
Intersectionality acknowledges that marginalized identities, such as race and gender, do
not occur separately but concurrently. The complexity of human relations rarely depends on one
dimension, but depends on multiple, intersecting, dependent axes, such as race, gender, and
social class. It was first formulated by Kimberlé Crenshaw (1991) to describe the discrimination
faced by a black woman who claimed that she was not hired by a certain company because of her
race and gender. The courts argued out that said company hired black people and women, so her
claim was invalid. Crenshaw (1991) pointed out that this failed to acknowledge that all of the
black people they hired were men, and all of the women they hired were white. The
discrimination faced by black women was a unique combination of both their race and class,
making it multiplicative rather than additive. Collins and Bilge (2016) describe intersectionality
as a way of understanding the world. They posit that an intersectional approach should consider
social inequality, power, relationality, social context, complexity, and social justice.
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With this perspective, one then centers a marginalized subject position. This is also a way
that one could characterize queer theory, which is described more fully below (Shlasko, 2005).
This includes not just sexual or gender minorities, but any marginalized group or groups. Cohen
(1997) pointed out that queer theory has unique potential to examine the ways in which
heteronormativity is not only heterosexual, but also white and middle-class. Queer culture should
avoid falling into the same privileged view, but does not always do so: “In its current rendition,
queer politics is coded with class, gender, and race privilege, and may have lost its potential to be
a politically expedient organizing tool for addressing the needs – and mobilizing the bodies – of
people of color” (Cohen, 1997, p. 448). Many queer people of color feel that they need to choose
between their race and their sexuality, since neither factor is solely responsible for their
oppression and they may feel they do not have the full support of either community. Goldman
(1996) has argued that the imperative to include perspectives of queers of color should not be
solely the purview of those individuals, but also the responsibility of white scholars, who should
not perpetuate the discourse of silence surrounding issues of race, class, and other minoritizing
factors than gender and sexuality.
In particular, transgender women of color are most at risk of the violence that society
directs at transgender people (Inter-American Commission on Human Rights, 2014).
Discrimination against this group is called transmisogynoir. This has dire consequences. Due to
violence and elevated rates of suicide, the average life expectancy of a transgender woman in the
Americas is between 30 and 35 years (Inter-American Commission on Human Rights, 2014).
Examining how the multiple marginalizing factors of being transgender, identifying as a woman,
and being read as nonwhite interact with each other and affect individual lives is of singular
importance.
Queer Theory
This section is meant to characterize, rather than define, queer theory, since queer theory
is a fluid set of ideas and stances that resists static definitions. It grew out of social
constructionist arguments about the nature of identity, and added elements of post-structuralism
(Gamson, 2000) such as anti-essentialism, the power of discourse, and resistance to definitions
(Goldman, 1996). Queer theory is distinct from queer studies, which typically refers to studies
with gay and lesbian (and, less frequently, bisexual and transgender) participants. Queer theory
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denotes a focus on “sexual categorization processes and their deconstruction” (Gamson, 2000, p.
349). Queer theory has its roots in queer studies, but it is quite possible to study queer subjects
with a positivist, stigmatizing lens rather than a deconstructivist one, and to apply queer theory to
other topics than sexuality. Queer theory emerged in the early 1990s in the United States,
growing out of political movements for gay and lesbian liberation, although it tends to resist such
absolute terms as gay and lesbian since they have shifting boundaries (Gamson, 2000).
Part of the tension of queer theory with LGBTQ studies is that when lesbian and gay
begin to seem normal, queer theory begins to critique them (Bacon, 2006). Queer theory asks
who might be excluded from LGBTQ spaces, such as bisexuals, asexuals, racial minorities, or
handicapped people. Queer theory also resists the notion of stable identities, which is not always
comforting to those who embrace an identity such as gay or lesbian (or any other form of identity
politics). Mayo (2007), on the other hand, argued that queer theory and queer studies are much
more difficult to separate in reality, since earlier gay and lesbian studies also tended to question
the foundations of sexuality and gender. However, queer theory extends to questioning the norms
of queer subcultures as well as those of the dominant culture, while queer studies do not.
The use of the term queer was originally controversial, though it is currently more
accepted. When Butler (1993) wrote her chapter “Critically Queer,” there was still doubt about
whether the term queer could “overcome its constitutive history of injury” (p. 169), and thus
much of that chapter is devoted to the ways in which the terms of the dominant discourse that
have been used derogatively retain that power, and how that power can be reversed to signify
empowerment. She was skeptical that the term would endure, and yet we are still using it to
describe this theory 25 years later. Britzman (1995) still encountered those who heard queer as
an impolite term, but specified queer as a verb, rather than the more demeaning adjective or
noun. The use of queer as a verb, meaning to look for normatizing influences and ways to resist
them, has become much less controversial. Reclaiming a slur is very characteristic of queer
theory.
Queer theory problematizes normalcy and the ways in which it is produced through
culture and thought, particularly with regard to sex, sexuality, and gender (Britzman, 1995; Gunn
& McAllister, 2013). It allows us to imagine difference in terms defined by those who are
different, not in the terms of the dominant discourse. Identity is theorized as a product of social
discourses and relations with others, rather than an affirmation of the self. However, simple
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inclusion within the existing framework of differential relations is insufficient to transform these
relations (Britzman, 1995). Mere inclusion tends to produce the two positions of the generous
(because tolerant) normal and the tolerated deviant, who is still cast as deviant. Queer theory
aims to move past such binaries as tolerant/tolerated and oppressed/oppressor, while still
examining structural social difference.
Compatibility of Theoretical Frameworks
These three theoretical paradigms – critical post-structuralism, feminism, and queer
theory – are not distinct entities. Feminism (as I am using it) and queer theory are both poststructural and critical theories. Queer theory has grown out of and alongside feminism. I
elaborate more on the tensions and connections between these theories here.
There is a fundamental discrepancy between post-structuralism and some forms of
identity politics such as feminism (Alcoff, 1988; Walshaw, 2013). Namely, cultural feminism
depends upon defining who women are, and then strengthening that identity. This is difficult to
do without resorting to biological essentialism, which is at odds with recognizing transgender
women and challenging the gender binary. Meanwhile, post-structuralism would avoid defining
women altogether. According to post-structural feminism, the gendering of individuals is a
product of discourse rather than a product of biology (Jones, 1993). It refrains from exalting
femininity and prefers to uncover the ways in which discourses – especially those of power –
(re)produce and are (re)produced by gender norms (Barvosa-Carter, 2001). Walshaw (2013) has
pointed out that post-structuralism “allows us to see the constitution of mathematical identity and
its complicity within structures of power and privilege” (pp. 115-116).
The relationship between queer theory and feminism is complex, and the two are not
always distinct. Jagose (2009) pointed out that Butler’s (1993, 2004) work represents a good
balance between feminism and queer theory, drawing as it does on notions of performativity and
post-structuralism. Categories such as sex and gender are both explained as cultural
constructions. We can thus think of queer theory and (post-structural) feminism as being braided
together, with queer theory typically more focused on issues of sexuality, and feminism typically
more focused on issues of sex and/or gender, though this characterization is highly contested.
Additionally, when queer theory looks at transgender individuals, sex and gender become
centrally located, performativity becomes an essential component, and queer theory and
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feminism become more inextricable (Stryker, 2006). According to poststructuralists (e.g., Butler,
1993), so long as sexuality is defined in terms of gender, the former will always rely on
conceptions of the latter.
Gender Performativity
Butler’s (1993, 2004) theory of gender performativity describes all gender as composed
of performative acts. West and Zimmerman (1987) were the first to suggest that gender is
something that one does, rather than something that one is or has. Gender performativity grew
out of feminist anti-essentialism and practice theory (Morris, 1995). Gender norms and
heteronormativity are considered regulatory ideals that constrain the ways in which gender is
enacted and draw their power from conformity with those constraints. These norms must be
constantly reiterated, which is the source of their power, but the need for that reiteration shows
that they could potentially be violated. The systems that create gender are at the center of this
theory (Jones, 1997). The performativity of gender does not mean that it is a theatrical
performance, as Butler (1993) clarified, although drag shows did help inspire the theory. Saying
that an act is performative is to say that it brings something into being. In the context of gender,
this means that an individual’s actions, body, mannerisms, and language (among other traits)
bring that person’s gender into being. For this study, I am utilizing the concept of gender
performativity to illustrate how my participants present their gender over time and bring it into
being, and describe the societal reactions within the context of STEM education to that gender.
Butler’s (1993, 2004) ideas about gender performativity and heteronormativity have been
applied to education by other researchers. Thus, I am contributing to a discussion about how
social gender norms are enacted in the classroom. In analyzing the dynamics of her elementary
classroom, Boldt (1996) observed:
[B]oth phallogocentrism and heterosexism have called into being every member of our
classroom community, creating a sense of identity that, while giving more power to some
than to others, works to confine all of us to roles that lie within a normatizing,
exclusivizing logic. (p. 114)
Francis (2008) has used it to examine how male teachers enact their gender in the classroom.
Mendick (2006) has described how doing mathematics is also doing masculinity, which creates
tensions for women trying to identify with mathematics. Walls (2009) similarly described how
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“gendered practices worked to produce girls and boys as differentiated mathematical subjects”
(p. 244). Because of their use of queer theory and focus on performativity in constructing gender
in the mathematics classroom, these serve as models for my own analysis.
Gender-Complex Approach
One of the constructs that I am using in the collection and analysis of my data is Kai
Rands’ (2009, 2012) gender-complex approach, which was formulated specifically for research
with transgender participants. In this approach, there are two dimensions along which one might
experience privilege or oppression based upon one’s gender. The first, gender category
oppression, describes the ways in which men experience systematic privilege and women
experience systematic oppression. This is based on whether one is perceived as a man or a
woman, meaning gender attribution plays a large role. For instance, men may be paid more for
doing the same job as women. This axis is typically addressed by feminism. The second
dimension is gender transgression oppression. This refers to the systematic oppression
experienced by those who challenge traditional gender stereotypes and the systematic privilege
of those who conform to traditional gender stereotypes. For instance, those who challenge gender
stereotypes may experience bullying and threats to their physical safety, from which those who
do not challenge gender stereotypes are free (on that basis). This axis is typically addressed by
queer theory. My visualization of this approach is given in Figure 1. I refer to this as the gender
oppression plane.
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Figure 1: Gender oppression plane
One may experience privilege in one of these dimensions while experiencing oppression
in the other. For instance, a traditionally feminine woman may experience gender category
oppression, but have gender conformity privilege. Meanwhile, a feminine man would experience
gender category privilege while experiencing gender transgression oppression. Another person
might experience gender transgression oppression while experiencing both privilege and
oppression based on gender category, if that person is perceived as a man by some and as a
woman by others. I do not claim that gender transgression oppression and gender category
oppression are independent. I also do not claim that gender identity or expression can be
represented by a single continuum; it is only the degree of privilege or oppression based on these
that is represented by a continuum. The degree of privilege or oppression based on either of these
factors can change over time and depending on the setting.
The two axes in Figure 1 are perpendicular to other axes representing oppression and
privilege based on factors such as race, class, and religion. These axes are not independent from
those dealing with gender. Race and class remain constant while my participants’ gender
presentation changes, but they affect the ways in which gender is enacted, which I consider in
my data collection and analysis. It may be difficult for an individual to separate the results of
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gender category oppression and gender transgression oppression. For instance, if someone is a
transgender woman, then she may have lost both types of gender privilege and any changes in
her experiences would be difficult, if not impossible, to attribute to a particular kind of genderbased oppression.
Chapter Conclusion
Though much has been written about the role of gender in mathematics education, the
vast majority of this literature only concerns gender within the male/female binary. Although
some researchers in this field have proposed ways to move beyond this limitation, much work
remains to be done. Models for this work can be found in the general education literature on
transgender and LGBQ students at the secondary and postsecondary level. It is imperative that
research go beyond a focus on harassment and policy to portray transgender individuals as
complex human beings with a variety of experiences.
The theoretical paradigms I am using tie in with the constructs described above, and the
two constructs are complementary. Gender performativity draws on post-structuralism,
feminism, and queer theory. A critical perspective encourages a focus on privilege and
oppression. Feminism typically addresses gender category oppression. Queer theory typically
addresses gender transgression oppression. Gender performativity helps to explain how an
individual is placed on the gender oppression plane. Intersectionality acknowledges that the
oppression experienced as a result of multiple marginalized identities is often multiplicative
rather than additive. Thus, this multiplicity of approaches helps to ensure a more complex
analysis that considers multiple aspects of identity.
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CHAPTER 3. METHODS

Methodological Approach: Narrative Inquiry
Defining Narrative
Narratives are both the object of study in narrative inquiry, and the tool used to present
findings. Chase (2005) defines narrative as follows:
A narrative may be oral or written and may be elicited or heard during fieldwork, an
interview, or a naturally occurring conversation. In any of these situations, a narrative
may be (a) a short topical story about a particular event and specific characters …; (b) an
extended story about a significant aspect of one’s life such as schooling, …; or (c) a
narrative of one’s entire life, from birth to the present. (p. 652)
In my study, I am most interested in the second kind of narrative that Chase describes. The
significant aspect in question I am interested in is experiences in STEM education as they relate
to issues of gender.
The term narrative is often used interchangeably with the term story (Riessman, 2008).
This is complicated by the fact that the terms are used differently in different fields, such as in
the narrative analysis subfield of literary theory. Riessman uses narrative in three ways: to refer
to the practice of telling stories, to refer to the data that is collected in narrative form, and to refer
to the process of narrative analysis itself. She explicitly uses story and narrative interchangeably.
Clandinin and Connelly (2000) discuss the necessity of moving from field texts, the data
that is gathered, to research texts, the analysis that will eventually be published. I propose that
one way to think about the relationship between story and narrative could be to consider the field
texts to be story and the research texts to be narrative. In this sense, the narrative should be more
coherent and chronologically ordered than the story, with all important connections and themes
made explicit. The form may also differ, as field texts are often written transcriptions of spoken
words, while research texts are almost always written documents.
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Characterizing Narrative Inquiry
Narrative inquiry is a set of possible ways to analyze data that is in the form of a story
(Riessman, 2008). This is one way of analyzing cases, which can restore agency and voice to
those under study. It differs from a typical case study in that the time span is generally longer
(comparable to a film rather than a snapshot) and in that the research paradigm allows more
acknowledgement of the researcher’s subjectivity, rather than attempting to remain objective
(Riessman, 2008). This decision to acknowledge and value subjective knowledge is also
common to several critical lenses, including feminism (Casey, 1995). Narrative analysis is
distinct from other qualitative approaches, such as grounded theory, because it respects each
individual’s constructed narrative as a whole, rather than breaking it down into chunks that are
coded thematically and analyzed individually (Riessman, 2008).
There are four characteristics that distinguish the attitudes and actions of narrative
researchers from other qualitative researchers (Pinnegar & Daynes, 2007). These include (a) a
more interactive relationship between researcher and participant, (b) the use of words, rather than
numbers, as data, (c) a preference for specific rather than generalized information, and (d) a
broader definition of knowledge. These turns, as Pinnegar and Daynes call them, do not
necessarily take place in this order, but all must be present in order for a researcher to truly
become a narrative inquirer. I describe them in more detail below.
The first of the stances described by Pinnegar and Daynes (2007) entails transformation
and acknowledgement of the relationship between the researcher and the researched. In
traditional positivist social science, the researcher and researched are seen as separate and
bounded; the researcher can be objective and findings can be decontextualized and generalized.
In narrative research, however, the research participants and the researcher must both be
acknowledged as fully human and tied to a specific time and context. This does not mean that the
participants or researcher are bounded; rather, it recognizes that they are each constantly
interacting with their environments and that there are no clear lines between a person and the
context of which they are a part. The data that emerge are shaped by the relationship between the
two parties, and both parties should learn and change. Objectivity and generalizability are no
longer realistic goals. Clandinin and Connelly (2000) describe a good balance in the researcher
report as one in which the researcher’s and participants’ voices are both heard and recognizable.
This is the balance I have tried to strike in this study.
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Pinnegar and Daynes’ (2007) second turn is away from numbers as data and toward
words as data. This is not just a turn away from quantitative research, but also from qualitative
research where the words gathered are reduced to quantified codes for analysis. The authors
describe how numbers present a sterile, decontextualized picture. Numbers also generate a flood
of discourse to justify their use, including definitions of terms and the defense of the process
used to turn words into numbers. Turning toward words as data allows room for stories of hope
and kindness, which are muted when data are represented only as numbers.
The third turn is away from generalized data and toward particular stories rich with the
details of lived lives. Pinnegar and Daynes (2007) describe how the tendency of the social
sciences to embrace grand narratives came to prominence following World War II, and the
tendency to think in generalized dichotomies was accentuated during the Cold War. Personal
narratives first became important as motivation and evidence for the women’s movement and the
black civil rights movement during the 1960’s and 1970’s. As activists moved into the
academies, they brought with them methods that utilized the value of the specific instead of
trying to generalize across time and populations. This is evident through paradigms such as queer
theory, which explicitly challenge generalized dichotomies (Gamson, 2000).
Pinnegar and Daynes (2007) describe the fourth turn as “blurring knowing” (p. 25). Their
account of this turn is less focused on to what researchers are turning, and more focused on the
traditional positivist mentality from which they are turning. For instance, while anecdotal
evidence is often dismissed as non-scientific, narrative analysis is the practice of turning
anecdotes into informative knowledge. This is connected to the previous turns as knowing is
accepted as subjective, context-specific, and relational. Thus, there are multiple ways of
knowing. The authors describe how in the social sciences, sociology was positivist from its
beginning, while anthropology and psychology turned to positivism later in their histories.
Dissatisfaction with the underlying assumptions of positivism have led to a resurgence of
narrative ways of knowing in the last thirty years.
Clandinin and Connelly (2000) describe the three-dimensional space of narrative inquiry
as consisting of interaction, continuity, and situation (see Table 1). These are derived from
Dewey’s (1938) theory of experience. Interaction entails both the personal and the social, which
involves movement inward toward internal conditions, and outward toward the environment.
Continuity entails the past, present, and future. This involves chronological movement forward
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and backward in time, acknowledging that any moment in time is influenced by both events
beforehand and anticipated events afterward. Situation entails context, which can be social,
physical, and/or temporal. This involves the physical and cultural locations of participants.
Researchers can look at any of these dimensions individually, or at the intersections of them.
This could include intersections within a dimension as well, such as the intersection of the
personal with the social.

Table 1: Three-Dimensional Space of Narrative Inquiry (Mendieta Aguilar, 2011)
Look inward to internal conditions,
Personal
feelings, hopes, aesthetic reactions, moral
dispositions
Interaction
Look outward to existential conditions in
the environment with other people,
Social
feelings, and their intentions, purposes,
assumptions, and points of view
Look backward to remember experiences
Past
and stories from earlier times
Look at current experiences, feelings, and
Continuity
Present
stories relating to actions of an event
Look forward to implied and possible
Future
experiences and plot lines
Look at context, time, and place situated in
a physical landscape or setting with
Situation/Place Situation/Place topological and spatial boundaries with
characters’ intentions, purposes, and
different points of view
Clandinin and Connelly (2000) described narrative inquiry as a relational endeavor, and
their descriptions are accordingly punctuated by examples from their own research and lives.
This lends a personal feel to their text, which seems appropriate, since, “As inquirers we, too, are
part of the parade” (p. 61). This means that narrative inquirers are obligated to share how their
own experiences have shaped their reactions to the texts they are producing, and the ways in
which they have shared in the creation of the world in which they and their participants live. As
researchers, we must expose our flaws rather than let ourselves be perceived as perfect and
impartial, which requires us to make ourselves vulnerable (Clandinin & Connelly, 2000).
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Narrative inquiries can be considered one of two types according to Bruner’s (1985)
classification of cognition as paradigmatic or narrative. Paradigmatic-type narrative inquiry takes
stories as its data and looks for commonalities and typologies, while narrative-type narrative
inquiry takes stories as its data and produces explanatory narratives. Polkinghorne (1995) defines
these as analysis of narratives and narrative analysis, respectively. Analysis of narratives breaks
stories into pieces and searches for common elements, such as in grounded theory. Narrative
analysis, on the other hand, takes a collection of stories from one or more participants and brings
them together into a coherent narrative. I am primarily conducting a narrative analysis,
composing coherent narratives for each of my participants. There are a few elements of analysis
of narratives in Chapter 5, such as examining power structures in each participant’s life, but as
the analysis consisted of uniting anecdotes into a coherent plot rather than coding for types of
anecdotes, this still falls under the category of narrative analysis.
The Relevance of Narrative
In this study, I am working with a marginalized population. Thus, I take extra care not to
objectify or exoticize my participants. Centralizing their voices can help readers to see them as
fully human, which is one reason that narratives are important in my work. The use of narratives
allows for richer detail about the unique features of participants’ lives than other approaches
(Creswell, 2008). I also focus on humanizing my participants, and narrative as a field allows for
the most subjectivity.
Riessman (2008) noted that personal narratives can serve as a call to political action.
Pinnegar and Daynes (2007) also described how narratives have served as a powerful force in
civil rights movements. Ideally, my work will become part of the movement for transgender
rights, much as women’s narratives became part of the movement for women’s rights (Chase,
2005). The critical lenses I use in my study uncover additional ways that power works to
constrain the opportunities of transgender individuals.
Since the experience of transgender students in postsecondary STEM education is a
relatively unexplored area of research, the narrative methodology used allows collection of rich
qualitative data suitable for an exploratory study. The collection of life histories shows how
gender has shaped participants’ experiences with STEM fields over time, and what other factors
have mediated this relationship (e.g., parents’ expectations). The narrative methodology also
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allowed for a closer and more personal relationship with the participants, which was very helpful
in gaining the trust of this more vulnerable population. This provides an example of how
narrative can be used to collect affective information about mathematics education, becoming
part of a small but growing body of such research (e.g., Solomon, 2012).
Critical Narrative Analysis
Critical narrative analysis is a synthesis of narrative analysis with critical discourse
analysis (Souto-Manning, 2014). Several of my theoretical perspectives are critical in nature and
emphasize the importance of discourse, which made this a natural choice. Souto-Manning (2014)
explains that narratives often elide issues of power and agency, and that discourse analysis often
focuses on minutiae while losing focus of people’s lived experiences. In combining the two, they
complement each other to provide a more complete picture of how people’s lived experiences are
shaped by their relation to power and agency.
The particular aspect of critical narrative analysis that I draw from here is a close
examination of the patterns of when participants grammatically position themselves as the
subject of a phrase, and when they grammatically position themselves as the object of a phrase.
This difference is exemplified in the phrase “I ran away from them” versus either “they chased
me” or “I was chased.” The active voice, where the speaker is the subject, indicates that they felt
they had agency in the situation, while the passive voice, where the speaker is the object,
indicates that they felt they had little agency in the situation. This does not include instances
where the speaker is part of a prepositional phrase (e.g., “They looked at me”), use of reflexive
verbs (e.g., “I convinced myself), or verbs that imply passivity (e.g., “I received good grades”).
While single instances of active or passive voice carry limited information, analyzing the
patterns in someone’s speech and how they change over time or in different circumstances
provides a powerful picture of that person’s sense of agency in their life.
Research Methods
Participants
Eligible study participants were defined as those whose gender identity does not match
the gender they were assigned at birth and have been a postsecondary student in a STEM field
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within the last twelve months. Since gender performativity is always an ongoing process (Butler,
1993, 2004), participants did not need to have transitioned or significantly changed their gender
presentation while in school. Both undergraduate and graduate students were eligible, but
participants needed to be at least eighteen years old. Rather than defining what counts as a
STEM field, I included any participants who thought of themselves as participating in a STEM
field. Participants were recruited through snowball sampling (Winkle-Wagner, 2010), using my
personal contacts and local transgender support groups as starting points. Each participant was
compensated for the time they took to participate in this study with a 50-dollar gift card.
I interviewed a total of seven people for this study, but only three of those are included
here due to time constraints. The included participants are Hannah, Peter, and Reed (self-selected
pseudonyms) (see Table 2). Each of these participants were selected for analysis here for
different reasons. Hannah was selected because she is from Costa Rica, and I wanted to include
an international perspective on transgender issues. Peter was selected because they have more
experience in mathematics than any of the other participants, and mathematics is one of my foci
here. Reed was selected because they are the only participant out of the seven who were assigned
female at birth, and I wanted to include a variety of experiences with gender. Together, their
narratives provide a good variety of perspectives on what it means to be transgender in STEM.

Participant

Age

Table 2: Overview of Participants
Race
STEM Field

Hannah

27

White & Hispanic

Electrical Engineering

She/her/hers

Peter

27

White

Mathematics Education

They/them/theirs

Reed

21

White

International Agronomy

They/them/theirs

Pronouns

At the time of the study, Hannah was a doctoral student in electrical engineering in the
Midwest United States. She had lived in Costa Rica up until a few years before. Peter was a
doctoral student in mathematics education, originally from the Southwest United States and
studying in Canada at the time. They are autistic, and were homeschooled after fourth grade,
with homeschooling supplemented by community college courses. Reed was in the senior year of
their undergraduate degree, having lived and studied in the Midwest United States. In addition to

43
their international agronomy major, they were also majoring in women’s studies and minoring in
Spanish. Additional details about each participant’s background are shared in Chapter 4.
Setting
The interviews for this study took place in a location of the participants’ choosing, such
as a conference room or my home. Some interviews were conducted remotely through videoconferencing technology. Since the information gathered was retrospective, the settings for the
narratives included the communities and schools that participants attended throughout their lives.
The commonality is that they all attended a STEM program at a North American postsecondary
institution. For Peter and Hannah, who were graduate students, this included multiple
postsecondary institutions.
Data Co-Construction
The data for this study were co-constructed between me and my participants, rather than
simply collected. They consisted of two journal entries and three interviews with each
participant. They wrote their autobiography relating to their experiences with math, STEM
fields, and gender before the first interview, and then kept reflective journals throughout the rest
of the interview process (see below for prompts). Reed did not write anything for their reflective
journal. I also kept my own reflective journal throughout the research process. The
autobiography journal prompt was as follows:
Please write (or audio- or video-record) an autobiography of your experiences with
mathematics, other STEM fields (science, technology, and engineering), and gender.
Describe your engagement with mathematics and other STEM fields through the years.
Include experiences both in school and out of school. Identify and elaborate on key
events and/or individuals that shaped your interest (or lack thereof) in these fields.
Describe how your gender expression has changed over time, and any events and/or
individuals that played a part in that. Comment on any influence gender has had on your
experiences with STEM fields, or any influence STEM has had on your experiences with
gender.
The ongoing reflective journal prompt was this:
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What are your impressions of the research process? Is there anything that came up in the
interviews you have been thinking about more? Is there anything you forgot to share in
the interviews? Is there anything you think is particularly important to include in the
published findings?
For the interviews, I followed the structure for phenomenological interviewing described
by Seidman (2013). The philosophical underpinnings of this approach include the ideas that
human experience is temporal, subjective, and embedded in a particular context. All of these
ideas are consistent with narrative inquiry. This approach uses primarily open-ended questions
and follows up by exploring the responses to those questions. The structure outlined by this
approach includes three semi-structured interviews with each participant, as suggested by
Seidman (2013). Each interview was scheduled for 90 minutes, although participants were not
obligated to fill the entire stretch of time.
The first interview focused on the past, gathering a focused life history. In the context of
my study, this life history was focused on experiences in school, particularly around gendered
experiences in STEM disciplines. One such question was, “How did your gender identity relate
to your experiences in mathematics? Other STEM fields?” The second interview focused on the
present and the details of the participants’ daily lives. For instance, this included the details of
any research experiences, the experience of taking classes, and the relationship with faculty
members, particularly the participant’s advisor. An example of a question from this interview is,
“Do you feel that your department/program supports your gender identity? Why or why not?
What could they do to improve?” For the third interview, each participant reflected back on the
meaning of the experiences related in the previous interviews and speculated about their future,
and how that may be affected their past and present situations. An example of a question from
this interview is, “Looking back on the choices you have made regarding your career path, would
you have done anything differently? Why?” This interview format organized the subjects
addressed according to the continuity dimension of Clandinin and Connelly’s (2000) threedimensional approach to narrative. It also provided a suitable structure to answer the research
question, since each participant reflected on different stages of life in each interview, and their
gender presentation and corresponding experiences at that stage. The interview protocols evolved
over the course of the study based on topics I wanted to explore further and feedback from my
participants. Appendix A contains the final interview protocols used.
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Since I have theorized gender as performative and my research question involves gender
presentation, I asked each participant to describe their gender identity and presentation at several
points in their lives (e.g., “Describe how your gender identity and expression have changed since
leaving high school”). To avoid invoking stereotype threat (Steele, 2010), I asked questions
about mathematics and other STEM fields before the questions on gender. I had my participants
trace their own journey on the gender oppression plane (Rands, 2009, 2012) rather than trying to
place them myself to ensure that the result reflected their own impressions of their experiences.
The critical post-structural focus on issues of power, discourse, and how these are produced
means that my questions about past experiences were primarily relational (Walshaw, 2004). I
asked separately about relationships with people at different levels of power, such as parents,
teachers, and peers. I also asked follow-up questions to obtain a sufficiently detailed description
of relevant settings in order to discuss how the context was influential.
For each participant, interviews took place three to ten days apart, as scheduling allowed.
Interviews with each participant were scheduled independently from interviews with the other
participants, except that they did not conflict with each other. Interviews took place at a location
of each participant’s choosing in order to ensure their comfort and confidentiality. Each
interview was audio-recorded. Participants were given the opportunity to conduct member
checks and reflect on the written narrative analysis. This was less to ensure that the facts were
accurate, though that is also important. The purpose of these member checks was primarily to
ensure that participants recognize themselves and their voices in the accounts given (Clandinin &
Connelly, 2000).
Data Analysis
In my analysis, I followed the process of analyzing narrative data through restorying
described by Ollerenshaw and Creswell (2002). I used the approach that utilizes Clandinin and
Connelly’s (2000) three-dimensional space of narrative inquiry, rather than the problem-solution
approach. My first step was to transcribe the journals (where necessary) and interviews, which
provided the raw data. I then went through the transcripts and cleaned up the text to improve
readability by removing “um”, “like,” “you know,” and repeated phrases. Nothing was removed
that changed the meaning of the text. At the same time, I also replaced all proper nouns with
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pseudonyms. My next step was to highlight instances of passive voice to facilitate use of critical
narrative analysis (Souto-Manning, 2014).
I then began utilizing the three dimensions of narrative inquiry (Clandinin & Connelly,
2000). I went through the transcripts and journals and tagged segments of text with any of the
three dimensions: interaction, continuity, and situation. Some segments were tagged as multiple
dimensions, such as interaction and situation if the participant was describing their feelings about
a particular environment. Once this process was complete, I transferred the information to a
spreadsheet with separate columns for each aspect of each dimension. When something fit more
than one column, I added it to one with a note that it also applied to the other. This spreadsheet
was roughly organized chronologically, as I began to sort out how I wanted to tell each story.
See Appendix B for an example of this organizer. Lastly, I transformed the information in my
spreadsheet into a written narrative that was organized first by continuity (chronologically), then
by situation (setting), and then by interaction. This process included thinking critically about
what pieces contributed to the overall narrative and how, and what pieces were extraneous and
could be omitted. I tried to include enough quotes to balance my voice with that of my
participants, although Peter preferred that I paraphrase them, as they considered their voice to be
too distinctive and did not want to risk their confidentiality.
As part of the first two interviews, I asked my participants to trace their journey on the
gender oppression plane (Rands, 2009, 2012). Based on the responses to this question and their
description of their gender presentation, I made connections between gender performativity and
the interactions that my participants had with those around them. I looked across cases for
commonalities, and discussed any trends that appeared to characterize gendered experiences in
STEM education. Since context and discourse are important in post-structuralism (Walshaw,
2004), I provided rich detail (also required in narrative analysis) and used the participant’s own
wording wherever possible.
I sent each participant their narrative and the discussion chapter to ensure that they felt it
was an accurate reflection of their experiences, that it was factually correct, and that there was
nothing that would compromise their confidentiality.
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Trustworthiness
Addressing Ethics in Narrative Research
My primary ethical concern in this study is to protect the confidentiality of my
participants. They may not be “out” as transgender in all aspects of their lives and may wish to
conceal that part of their identity in future parts of their lives, such as from their employers. I am
more concerned with concealing their identity from the public than those that already know
them. Given that it is still legal in most of the United States to discriminate against transgender
people in employment, housing, and other areas, a breach of confidentiality could significantly
impact the current and future well-being of my participants. With the recent harassment of
scholars who focus on equity in mathematics education, I need to ensure that my participants are
shielded from any potential consequences of that sort. Given the topic of my study, the concern
is not so much that a narrative could be linked to a particular participant, but that participation in
my study by the participants needs to be confidential.
In order to maintain confidentiality, it was not sufficient to replace the participant’s name
with a pseudonym (Josselson, 2007). Additionally, I replaced every proper noun in their account,
including names of friends and family members, towns, and businesses. Exceptions were large
companies to which they were not closely connected, such as the publisher of a textbook, and
hypothetical relationships, such as somewhere they might want to live. The final choice of how
much information is too much was left to the participants; I assured them that I would not
publish anything they felt could compromise their identity and gave them copies of the work to
ensure they could make an informed decision.
Another concern is the distribution of power in the research relationship. This is related
to the issue of confidentiality discussed above. As the author, I gain credit and further my career
with the resulting research. Giving authorship credit to my participants is impossible to do while
also maintaining their confidentiality, although I would consider sharing authorship credit on any
future publications from this research if they do not wish to remain anonymous. They may well
gain a sense of empowerment from their participation in the research and the assurance that their
voices are important, but no matter how involved they may be in the research, they are trusting
me with their stories and making me responsible for accurately portraying them. This puts me in
a position of power over them.
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Creswell (2008) points out that one possible issue with narrative research is that
participants may not be truthful in relaying their accounts, perhaps to tell the researcher what
they think is sought after, or because they do not remember the events accurately. Since narrative
studies rely so heavily on participant data, this is a more serious issue than it might be in other
types of research. The collection of data over time and through multiple data sources helped to
gauge the consistency and validity of the information that was related.
Strategies for Ethicality and Accuracy
Guillemin and Gillam (2004) argue that the key to conducting an ethical study, as well as
a valid one, is reflexivity. They define reflexivity as “a continuous process of critical scrutiny
and interpretation, not just in relation to the research methods and the data but also to the
researcher, participants, and the research context” (p. 275). This includes reflecting on the
overarching purpose of the research. In my case, the purpose of my research is to advocate for a
greater understanding of the experiences of transgender individuals in STEM education. Any
ethical dilemmas that arose in the course of my study were addressed with this in mind.
To respect my participants’ confidentiality, I met with them in a location of their choice
and ensured that no one saw the transcripts before identifying features were removed. I consulted
with participants to ensure they did not find any particular stories to be too unique an identifier.
In coming in with a critical lens, I tried to involve my participants in more ways than is typically
standard in qualitative research (though this is also more common in narrative research). In order
to ensure that I provided a more accurate account of my participants’ experiences, I tried to be
responsive to their feedback.
Validity
I used a variety of strategies to ensure that my results are trustworthy. I used an
abundance of direct quotations from my participants to help make their voices heard, unless they
felt that doing so compromised their identity. I included participants with a variety of gender
identities, who offered complementary perspectives. I am drawing from multiple theoretical
perspectives. The primary theoretical lenses I am using are (post-structural) feminism and queer
theory. Feminism focuses primarily on gender category oppression, and queer theory focuses
primarily on gender transgression oppression. Using both provided more possible explanations
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for my participants’ experiences than using only one of them. I shared my interpretations and
conclusions with my participants to gain more insight into my claims. Finally, I kept a reflective
journal throughout the research process to note any potential biases or expectations that may
have skewed my findings.
Researcher Subjectivity
One of my transgender friends recently asked me what I would say was the most
masculine thing I have ever done. This was a hard question for me to answer. There were several
possible answers. I chose to get bachelors and master’s degrees in mathematics, which Mendick
(2006) argues is a way of performing masculinity. I emphasize logic above emotion and try to
deny my emotions. I try not to let anyone see me cry. I can be very competitive. All of these are
typically seen as masculine traits and could be valid answers to the question.
However, this is mostly a difficult question for me because I avoid thinking of myself and
my actions as masculine. This is one of the main reasons that I know my gender identity is
female: because I shrink from the suggestion that I am somehow masculine. This is not to say
that others who identify as women cannot or should not embrace their masculinity; only that I
personally struggle with that.
My individual learning style is both individual and competitive. This is consistently
described in the literature as masculine. My discomfort and frustration with that characterization
is one of the sources of my interest in and solidarity with transgender individuals, who resist the
ways in which society genders them in a much more tangible and consistent way. In doing so,
they face very real and substantial consequences, up to and including physical violence. This
allows me to empathize more with my participants when they describe pressures to perform their
gender in a way that they feel is unsuitable for them.
Most aspects of my identity come with privilege. I am a white, middle-class, cisgender
woman. I identify as heterosexual, but am also on the aromantic and asexual spectrums, which
leads me to underestimate the importance of sexual orientation. Having only come to this
realization in the last few years, I understand how someone can come to a new understanding of
their gender and/or sexuality later in life. I am a U. S.-born citizen and English is my native
language. I am a third-generation college student. These privileges mean that I am not always
aware of the challenges faced by those who do not share these privileges. I thus made an effort to
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ask my participants about the effect of not just their gender, but also race, language, nationality,
etc. and how these other marginalizing factors interact with their experience of gender.
I have many friends who are transgender, and sustained interactions with them have
helped me to overcome the initial stereotype threat I faced of being seen as transphobic or
insensitive. Having spent time with transgender people in a social setting is an advantage in that
those people are more likely to trust me with their stories and not see my research efforts as
exploitative, and they helped to assure other potential participants of this as well. As WinkleWagner (2010) noted, being seen socially with members of the population she was researching
(of which she was not a member) led her participants to trust her more. Winkle-Wagner (2010)
was researching the experiences of Black women, which is a more visible identity than being
transgender or gender nonconforming, but for those who are familiar with the members of my
social circle and their gender variant status, this could still work to build trust.
Limitations
This study relies solely on the reports of the participants. This may be considered a
limitation because self-reports are subjective and may not correspond with an observer’s
perspective of the situation. However, since my theoretical framework acknowledges that all
knowledge is subjective (Walshaw, 2013), this is less of a limitation. In particular, transgender
people have frequently been silenced and dehumanized, and so amplifying their voices and their
subjective experiences should help to balance the conversation about their needs.
Another limitation of this study is the fact that this study focuses on the experiences of
transgender college students in the recent and more distant past, while the political environment
surrounding transgender issues, and LGBTQ issues more generally, is changing rapidly. Thus,
the findings from this study may not remain relevant for very long. That said, it is important to
document the current state of things and study how the current system can be improved. The
future will likely look different, but all we can do is to study what is happening now (which soon
becomes the recent past) and work to make that future a better place.
Lastly, this study is limited because of its focus on the postsecondary level of education.
In order to have reached that level, participants must have already been relatively successful in
education. They probably have a certain level of privilege. Many transgender students drop out
of high school because they do not feel safe there (Grant et al., 2011), and these students are
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unlikely to make it to college. Transgender and other LGBTQ youth are more likely to be
homeless than the general population (Grant et al., 2011), often because their parents do not
support them. Thus, there are many important issues to the transgender community that also
deserve attention, and address more basic needs than those attended to here. Nonetheless, the
postsecondary education system is an area that serves many transgender people and needs to
learn how better to do so.
Chapter Conclusion
This study is intended to make more visible the experiences of transgender postsecondary
students in STEM education. Every care was taken in order to preserve the participants’
confidentiality and the accuracy of their representations. The goal of this study is to understand
the participants’ lived experiences and acknowledge their subjective truths and locations within
systems of power. Narrative inquiry is an appropriate methodology and mode of analysis because
it is designed to elicit in-depth stories from participants, particularly when combined with critical
discourse analysis to examine the role of agency. As an analytic approach, it allows for a
complex retelling of their lives within the chosen theoretical framework.
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CHAPTER 4. FINDINGS

Narrative Inquiry of Hannah’s Experiences
Context
Hannah was assigned male at birth, and now identifies as female, preferring the pronouns
she/her/hers. Hannah is white and Hispanic, and at the time of this study, was 27 years old.
Hannah was born in Costa Rica, where she lived until a few years before the time of the study.
Costa Rica is a Central American country that borders both the Pacific Ocean and the Caribbean
Sea. The official state religion is Roman Catholicism, although the constitution also guarantees
freedom of religion. Hannah describes the culture of Costa Rica as very similar to that of the
United States, just “a little less fancy.” For instance, they might have to deal with older, less
reliable equipment, and going to the supermarket is a different experience because there is less
variety in Costa Rica. But on the whole, if you took “a stereotypical U.S. town, and put it in
Costa Rica, it wouldn’t be out of place.”
There is no middle school in Costa Rica, with students going from elementary to high
school after grade 6. There is no grade 12 in high school as there is in the United States; rather,
there is an extra year of general education courses at university to help the students be on a more
level playing field when they start their field of study. Thus, a typical bachelor’s degree takes
five years to complete instead of four but is started a year earlier. Starting in high school, science
and mathematics classes are taught in English, while other courses such as social studies and
history are taught in Spanish. In Costa Rica, if you can gain admission into college, it is funded
by the government, so that most students only need to pay about $100 per semester.
Childhood
Hannah has one sister and comes from a very educated and socioeconomically privileged
family; her mother has a doctorate and her father has a master’s degree. She describes her mother
as having “a very strong opinion on social perception, on her social standing, how important it is
to her to be seen as this rich lady that has the perfect children, perfect family.” Hannah’s family
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is Catholic, particularly her mother who is very devout, and thus Hannah attended Catholic
elementary and high schools.
Due to her parents’ level of education and their determination to see their children
succeed in school, the pressure on Hannah to succeed academically was intense, particularly
from her mother. Every day after school, her mother would quiz Hannah and her sister, going
over their notebooks and expecting them to be able to answer questions about anything they had
learned that day.
From very young, I don’t know, first grade, second grade, things like that, we were really
– pushed a lot, to excel at school, like, our parents would ground us if we got too many
wrong questions on a test, or we forgot a homework.
Hannah wanted to please her parents, so she worked hard to be able to meet their expectations.
The way that Hannah grammatically positions herself as an object in the above quote indicates
that her parents exercised most of the agency in their relationship.
At one point when Hannah’s sister had trouble with mathematics, their parents hired a
tutor to help her after school. It was very important to them that their children succeed,
particularly in STEM fields, which they expected them to pursue. Her parents would speak
derisively about the humanities and social sciences, such as music or cultural studies. To
Hannah, this felt like they were trying to nudge her towards STEM fields, particularly science or
engineering. Her parents’ emphasis on academic success and the resources to help them achieve
it is partially an indication of class privilege. However, Hannah was presenting male at the time
and her parents had the same expectations of her and her sister; thus, it is unlikely that gender
roles were a factor in her family life.
Hannah’s extended family also played a role in engaging her in STEM fields:
I remember [my uncle] giving me this chemistry kit when I was seven or eight for my
birthday, something like that, and I played with it until I ran out of all the ingredients it
had in it. … I remember that being the very first thing that I had related to science that
was like, “Okay, yeah, this is cool.”
This is the first time that Hannah truly felt passionate about science. Despite the pressure from
her parents, Hannah usually refers to her academic activities in the active voice (e.g., “I went to
the science fair,” “I literally did nothing but study,” “I liked [science and mathematics] the
most”), indicating that she sees herself as having more agency in this sphere.
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While Hannah’s early academic life was characterized by success and privilege, her early
social life was characterized by isolation and bullying. This began when she was about six years
old:
I would always try to join up with the girls, or play with the girls, or try to join in with
them when we were all at recess or whatever. And I’d be pushed away, and I ended up
withdrawing completely from social contact after that.
Playing with other girls was the first way that Hannah tried to express her gender identity. When
this was punished by rejection and bullying, she repressed most of her feelings related to gender
identity and withdrew from social contact with most of her peers. She often used the passive
voice when referring to her social life (e.g., “I was bullied,” “I’d be pushed away”) due to the
nature of the interactions as well as how Hannah felt about them; these were things that
happened to her, rather than things that she did. The school she attended was small, and her class
consisted of about 80% girls and 20% boys, which made it harder not to be able to socialize with
girls without negative repercussions. Despite the self-isolation, the bullying continued
throughout elementary school. As she described it, “I remember most of my elementary school
years I just spent on my own, I didn’t really have friends, I ate in the teachers’ lounge, because
that was the only place where they wouldn’t catch me and stuff.” Hannah put all of her effort
into her studies instead of socializing, which likely contributed to her academic success.
However, her academic success became another reason for her classmates to ostracize her.
One of Hannah’s primary hobbies was playing video games, starting with her father’s
Atari when she was four years old. This hobby allowed her to bond with a cousin her age, with
whom she played many video games. He became her best friend growing up. Importantly,
playing video games with him also provided an outlet for her to express her gender identity:
I remember a very, very, very big thing was that he was kind of the first person that [I]
allowed myself to be myself around. Like, to act as a girl and be myself, because I
remember we had some of those … role-playing games, where you create your own
character, and assume a role or whatever, and the very first one that we played together, I
remember making a girl character and just stepping into the role, and it was just a role,
just for the sake of the game, he was very accepting, he didn’t mind, and I was like, well,
this is a really nice release. So that was pretty cool.
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The active voice in this description (e.g., “I allowed myself to be myself,” “I
remember…stepping into the role”) indicates that this was one of the only social relationships in
Hannah’s life where she could exercise agency.
Space Camp
When she was in sixth grade, Hannah had the opportunity to attend space camp in the
United States in Florida with some of her classmates. This experience was both formative and
representative of her life growing up. Hannah was already very shy and leaving the country
where she grew up for the first time and flying with only five classmates and two teachers
exacerbated her social anxiety. As a result, she tried to stick close to the one friend she had on
that trip, who was the only person who would sometimes talk to her in school. He, however,
resented this, asking her, “Stop being so clingy and being all on top of me all the time? You’re
making me look not cool and everything.” This exchange was witnessed by some of the other
boys on the trip, who then teased Hannah for “being gay or whatever.” She recalls crying a lot as
a result of being teased and bullied for trying to feel safe.
Despite the negative social experiences on this trip, the science aspects of the trip were
very positive. The students took part in several sessions where they were put into small groups,
and then given a problem to solve: “Things like ‘what would you do if this and this and this
happened? And you were on the moon?’” One demonstration in particular sticks out in her mind:
I remember this really cool presentation, where they had this rocket – propulsion thingy
demonstration in the big gym, and they had, I remember just being amazed by this little
car that was being pushed around by this tiny thruster, from place to place, and I was like,
whoa, that is so cool.
These experiences served to increase Hannah’s interest in science and engineering.
When I commented in our discussions, “So the science part was good, but the social parts
were not so much?”, she said that was “kind of a summary of everything before seventeen.”
Thus, this was a formative experience in that it increased Hannah’s interest in STEM fields, and
representative in that it demonstrates a pattern present in the rest of her early life.
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Adolescence
Mathematics and science were Hannah’s two favorite school subjects. Her choice of
favorite subject was heavily influenced by her affective experiences with the teachers:
Mostly I really liked the teachers that were in science and math in general. They were all
really cool. So, yeah. I think that’s the biggest thing that really pushed me towards [math
and science]. That women were like, this science teacher that was super, super into geek
culture and all the novels that I was reading at the time, and it was super cool because we
were connecting about that.
I speculate that Hannah’s connection with her female teachers was strengthened because they
were the only women at school that she could socialize with without social consequences.
Mathematics and science were also her best subjects, although Hannah was valedictorian of her
class, so she excelled academically in all her subjects.
Hannah’s favorite mathematics teacher was Freda, who taught her mathematics courses
for four years in high school, up through calculus in her final year (Grade 11):
She had this way of teaching that was very hands on, she would just stand up and make
this little mnemonics about fractions and stuff to make them easy to remember, and
trigonometry, and make jokes about how she didn’t really know English, so she would
write the equations out in English and say them out loud in really bad English, and
everyone laughed and it was super funny.
While Hannah did not participate in any study groups or connect with her peers, she still enjoyed
the class because her favorite teacher was leading it. Freda would hand out candy bars for
completed exercise books, and the students would compete to see who could finish the exercise
book first. These positive affective experiences helped dispose Hannah favorably towards
mathematics.
In both elementary and high school, Hannah competed in the local science fair every
year. The top three presentations would go on to the national science fair, and Hannah made it to
nationals three times. Her father was very helpful with these projects, and she would usually ask
him what she should research. Since he was an agronomical engineer, her projects usually
addressed biological topics such as soil erosion or cell functions within bodies. He would let her
use the Internet at the university where he worked, which was faster than the dial-up Internet
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they had at home. This made Hannah feel like a real researcher. She looked forward to doing the
experiments and the competition every year.
Since Hannah was presenting male and attended a Catholic school, she was required to
wear a uniform consisting of a button-up shirt and ironed straight pants. Her style outside of
school did not substantially vary from this pattern:
When I was on the weekends or whatever, I would literally either just grab a T-shirt and
whatever I had that were clean, or just any kind of button-up shirt that I had that was kind
of similar to the school uniform. And I remember actually going out to the mall or
whatever, and actually going there in the school uniform because I had no idea what to
wear.
Both the school dress code and her parents did not allow her to have long hair or piercings. She
never gave herself permission to be feminine, nor would that have been allowed by her school or
her parents.
Hannah’s gender dysphoria began to worsen in high school with the onset of puberty. She
continued to suppress it, but she felt “off.” She felt insulted when someone would comment that
her voice, changing through puberty, sounded manly. She remained very reserved without any
close friends (aside from her cousin): “The few friends I had weren’t really close. I just kind of
saw them, smiled, waved, and was polite to them.” Hannah continued to be excluded from the
girls’ social cliques. If she would compliment another girl, they would assume that she was
hitting on them. This was very hurtful to her and caused her to withdraw even more from social
interaction:
In the end, I ended up just being like, “Okay, I can deal with this, I’ll just be a guy or
whatever. And I’ll endure it, and – I don’t need social contact for anything, pretty much. I
can just fake it when I need it.” So I ended up becoming this really aloof person.
A few times, she was called to the school counselor’s office to check that she was okay, and she
would always placate them by lying around the issue so that they would leave her alone.
Although it was usually subtler in high school than elementary school, the bullying
continued, and Hannah remembers every single one of these painful experiences. In one case, a
girl commented at lunch that her hands were really soft. This became a running joke for about
three months. “The guys, whenever we’d have PE or whatever, in the locker room, they would
push me into stalls, or trip me, or hit me, because, you know, ‘softy hands,’ or, stuff like that.”
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This is a characteristic example of how Hannah continued to grammatically position herself as
the object when discussing social interactions, indicating that she still had little agency in this
area of her life. She was bullied both for being feminine and for getting good grades, which
made her feel like a social outcast.
Hannah placed herself on the gender oppression plane at this point as indicated in Figure
2. She placed herself at the bottom of the vertical axis, indicating severe gender transgression
oppression. She faced intense social pressure not to be feminine, and she was bullied every time
she did something that was interpreted as feminine, resulting in social ostracism. She placed
herself somewhere in the middle of the gender category privilege continuum, because she did not
feel that her perceived gender category afforded her much privilege due to the extreme gender
transgression oppression. She does admit, “There has to have been at some point some kind of
male privilege that was afforded to me that I didn’t notice.” Thus, as is often the case, the
oppression she experienced was impossible to ignore, while any privilege was nearly invisible.

Figure 2: Hannah’s position on the gender oppression plane in elementary and high school.
Hannah continued to select female characters in video games and extended this
preference to online games and role-playing forums. When her dad asked her once why her
character was a girl, she just said that she liked the girl’s part better, but in general, she was very
careful to use private browsers and delete her Internet history so that her online life was kept
secret from her family (again, except for her cousin). While she knew that she wanted to be a
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girl, she convinced herself that all guys felt like that at some point and that she should just ignore
those feelings and try to move past them.
University in Costa Rica
Bachelor’s degree
As mentioned above, it was always expected that Hannah would attend college. She had
excellent grades in science and mathematics, but did not have strong feelings on what she wanted
to study, so she relied on those around her:
I was pushed very hard by parents and teachers to consider engineering, and eventually
decided to for electrical engineering on my mom’s prompt; she considered it the highest
earning engineering field available in the country, and insisted I should choose it.
Hannah’s use of the passive voice here (“I was pushed”) is one of the rare instances where
Hannah grammatically positions herself as the object when discussing her academic career,
indicating that she did not exercise much agency in making this decision. Hannah agreed to enter
college as an electrical engineering major, was accepted to the college of her choice, and left
home at 17 to begin her postsecondary schooling.
College offered Hannah the opportunity to escape from the bullying of the people she had
grown up with and from her mother’s pressure to memorize everything that was said in class.
The cousin who was her best friend growing up went to the same university and entered the same
program; apart from him, she did not know anyone there. She had to live in the “boys’ dorm,”
which had a lot of people partying and making a lot of noise, particularly during her first year.
There was very little privacy. She continued to be very reserved and avoided social interaction,
not attending any college parties or joining any clubs:
Nobody talked with me, and I didn’t talk with anyone; a nod in the hallway as I passed
someone was all the social interaction that was required from me, and nobody questioned
it if I showed up to class in old black T-shirts and jeans every day; I just wasn’t there.
This perceived invisibility is partially a consequence of male privilege, but it felt protective to
Hannah at the time. While the isolation continued, she no longer had to worry about bullying:
“I’m free, I can actually, at the very least just walk around and not be watching over my shoulder
or anything to see if the next person is looking at me and I have to run or whatever.” Despite the
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alleviation of most of the social pressures that had forced her to avoid any sort of femininity, she
had internalized the idea that she could not be feminine and continued to present as female only
in online forums. She mostly sat quietly in class, took notes, and tried not to be noticed, and then
hid in her room. Looking back, she wishes that she had gone to a college party or made some
friends and feels like she missed out on these experiences.
During her first year of university, Hannah mostly took general education courses. Her
mathematics courses at this time were taught by instructors from the mathematics department.
While Hannah did well in these courses, they were very theoretical, and it was a little difficult
for her to grasp the material sometimes. After the first year, she was able to take courses in the
electrical engineering department, where the more advanced mathematics courses were taught by
instructors from the electrical engineering department. Hannah preferred these courses, because
the instructors would use examples that felt relevant to her, such as transmitting a signal from a
mountaintop when discussing Fourier transforms. The mathematics classes she took included a
four-course calculus sequence, algorithm design, linear algebra, and complex analysis. She
contrasted the mathematics courses in the mathematics department to the mathematics courses in
the electrical engineering department, rather than the mathematics courses to the electrical
engineering courses. Part of the reason for this is that the electrical engineering content courses
also involved a significant amount of mathematics and were taught by the same instructors as the
electrical engineering mathematics classes.
Once Hannah started taking more advanced courses in her field, particularly the
laboratory classes where she could experiment with the concepts she was learning, she
discovered that even though she had initially chosen electrical engineering because of pressure
from her mother, she enjoyed learning about the material and was passionate about the subject
matter. This was largely because of three women in the department that Hannah describes as the
most esteemed professors in engineering at her university. They served as role models for
Hannah, particularly her mentor, Silvia. Silvia’s class was the first where Hannah began to
develop a passion for electrical engineering:
Her class was super interesting, because I remember it was the first one where you
actually saw circuit components, and that were actually more advanced, and you started, I
don’t know, it was a really cool class. And I really got into it, I got almost perfect grades

61
in it because it was so cool that I just couldn’t – I just got super into it and read the book
front to back like three times. Anyways, I really loved the class
Hannah uses the active voice here, which indicates that she felt more agency in her academics at
this point, despite it being a field her mother had chosen for her. Hannah then worked as Silvia’s
assistant for the next three years, which included going with her to conferences, participating in
her research group, and tutoring her classes. Silvia would speak at schools to recruit more
students into STEM fields, attended conferences out of the country, and was a prominent
researcher. Hannah looked up to her and admired her, and talked with Silvia about her
experiences in Germany, where she had studied. Hannah describes Silvia and the other two
women as almost universally respected as the smartest people in the department by the students.
Except for one teacher who was a “sexist jerk”, Hannah described all her teachers as
great people who did not discriminate based on gender. However, she acknowledged that she
was presenting male at the time and may not have noticed any bias that was present. She did,
however, note several instances of differential treatment based on gender among the students and
in social interactions:
Classmates and teachers were always more inclined to help the girls who were having
trouble, but on the flip side of that, might not always have expected other girls to be able
to finish the assignment without assistance. Male classmates received less attention and
help, but also received a “vote of confidence” from the teacher where it was assumed that
they wouldn’t have too much trouble finishing their work.
Since Hannah was presenting male, her mistakes were overlooked or excused away, which
contributed to her gender dysphoria (since this meant she was being treated as male). Hannah’s
electrical engineering cohort consisted of 120 students, only four of which were girls, including
her. Thus, the few girls stood out a lot more (except for Hannah, who was still presenting male).
She also noticed that among both faculty and students, the women mostly kept to themselves and
were distant from all but a few of their male colleagues.
Hannah did experience one instance of sexual harassment, when a (gay) male classmate
kept touching her and playing with her leg. Hannah did not report him or take any action, but it
did make her wonder about how often women must have that sort of experience, given how
many men are heterosexual. She describes her position on the gender oppression plane at this
point as the same as it was in high school (see Figure 2). Based on her descriptions, I expected
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her to move a little up (less gender transgression oppression) and to the right (more gender
category privilege), but Hannah described her position as the same. I believe that this is because
she still did not feel that she had permission to be feminine even though the external enforcement
was largely absent, and because being afforded the respect accorded to men was not a positive
experience for Hannah.
Master’s program
Hannah describes the culture of the field of electrical engineering as very research
oriented, with the professors doing research because they want to do so and teaching because
they are required to do so. This may be representative of the research-oriented universities that
she has attended rather than the field as a whole, but that has been her experience up to this
point. After completing her bachelor’s degree, her advisor (not Silvia) told her that the
department would cover the cost of getting her master’s degree because they wanted her to
continue her research. Hannah was grateful for the opportunity to continue her education, so she
accepted. During this time, she also worked on campus as an instructor. She did not care much
for teaching, as she was very shy and was uncomfortable talking in front of groups of people, but
she would go to class, put on her “cool good guy” mask, teach the students, make jokes, and then
go home. She continued to repress any gender identity issues, except in online forums. She made
several friends online this way, but did not meet them in person.
Once she finished her master’s degree, she was hired as a professor by the same
university in Costa Rica that she had attended. She worked in this position for a year before
another opportunity arose. Hannah often describes such opportunities in the passive voice, such
as “I was hired,” “I was given the opportunity,” or “I was offered the chance.” While no one can
be entirely in control of these decisions, this syntax makes it seem as though Hannah does not
exercise much agency in determining the direction of her career path.
University in the United States
Hannah was offered a scholarship to travel to the United States and continue her
education by earning a doctorate. She considered applying to East Coast University and West
Coast University, but her mathematics scores were not high enough for these institutions. In this
respect, mathematics served as a gatekeeper that limited her options while her work in electrical
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engineering did not. In the end, she only applied to Midwest University (MU), where she was
accepted. An important factor in her decision to continue her education was that MU offered
health insurance that covered transition-related expenses for transgender students, which tipped
the scales in favor of getting another degree for Hannah. At the time of this study, Hannah was
still enrolled in this program and working towards her doctorate in electrical engineering. She
had completed her coursework and qualifying exams and was looking for a research group to
join.
MU was a completely new environment with none of the people Hannah had known
before, and one where she could not be constantly monitored by her parents. She started to
question herself:
And that’s kind of when things started falling apart, because I had been kind of focusing
on studies up to there, and really, really, really pushing everything related to gender or
whatever out of my mind. And I came here, I started going to therapy and stuff, start
talking about my feelings, and it just comes rushing back, and it just became super
overwhelming.
Hannah concluded that she was and always had been a girl, but she was still afraid of what
people would think. The differences in how people treated her as (apparently) a man versus how
they treated women become more obvious and distressing, such as how girls would smile at each
other but look away from her. The invisibility that had felt protective before now felt “disgusting
and obvious.” Now that she was no longer suppressing it, the gender dysphoria became
overwhelming and it became hard to focus in class, “being surrounded by boys, and wanting to
scream I wasn’t one of them.” Hannah slowly started shifting her presentation by buying more
androgynous clothes, growing out her hair, and wearing some makeup. However, when she came
out to her parents as a transgender woman, they did not take the news well; her mother
threatened to commit suicide. Hannah purged all the feminine things she had acquired, including
a wig, and stopped changing her presentation for six months.
At this point, Hannah became very depressed due to the gender dysphoria and rejection
from her parents.
Depression became a big thing after I came here mostly. When I started trying to figure
out what I wanted to do and what I wanted out of life and everything. So yeah. That
definitely made it very difficult to push myself to go to class, especially when I was super
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anxious about my appearance and I was like, okay, I don’t really look like a girl, why
would anyone ever treat me seriously, I would just rather, hide in my apartment and –
stupid thoughts like that.
Hannah avoided going to class because she was afraid of how she would be treated, to the point
where she nearly failed out of graduate school. For almost a year and a half, she spent almost all
her time locked in her apartment. She went to therapy and to a friend’s house a few times, but
that was it. Six months after coming out to her parents, she decided that she had to transition
because otherwise she would end up killing herself.
The friends that she had made through online forums were very helpful and supportive.
One of them came to visit from a few states away to stay with her for a week. Every day, she
would have Hannah wear a skirt and take her out for a drive to convince her that she could go out
in public while presenting female. Another friend Hannah had met online, Lauren, was also very
supportive, and they would chat every day. These friends had also encouraged her to go to
therapy. Having presented online as female for seven years was an important factor in Hannah’s
decision to finally transition. Encouraged by her online friends, Hannah decided to switch her
presentation and start hormone replacement therapy (HRT). She was still worried about whether
other people would take her seriously or treat her as a girl, but she decided she might as well
come back to class (a year before the time of the study) for one last chance, since she was
already on the verge of getting expelled. She went to talk to her professors before the start of
classes to make sure she was called by the proper name.
And I was talking with them, and they were all super accepting, they all were saying like,
your work is your work and that’s the only thing you will need to label, not your gender
or how you present yourself, and that was super cool.
Hannah has felt very supported by the electrical engineering department, who also let her change
her name and picture on the department website. She feels that her department offered her real
support, rather than nominal or token support.
Now that Hannah is perceived as a girl, she feels much less uncomfortable around other
people. People will meet her eyes and smile, and girls are no longer “creeped out” when she
compliments their nails or hair. Boys are more respectful of her space. She feels more embraced
and that people are not afraid of her anymore. She feels more included as part of the group,
partly because she is allowing herself to be part of the group. There are also downsides, however:
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I feel like it’s a lot easier to get talked over now, like people will just talk over me all the
time, and I’m like, so I have this ideas that might help here and everything, and someone
else will be like, oh, I have this idea that might help here, or whatever, and it’s the exact
same thing, and theirs gets listened to, and I’m like, okay, yeah, I just said the exact same
thing two minutes ago.
Despite this lessening of respect, Hannah is not upset because she feels that she has gained much
more than she has lost. She had internalized a lot of gender transgression oppression from her
childhood, and she is finally able to let go of that and be herself. She still occasionally positions
herself as a grammatical object when discussing social interactions, but mostly uses the active
voice now, indicating that she sees herself as having more social agency.
Hannah describes her movement on the gender oppression plane as in Figure 3. Her
position on the plane while attending university in Costa Rica is the same as it was in elementary
and middle school, but since coming to MU and changing her presentation, she no longer feels
that she experiences any gender transgression oppression. She feels that she was lucky with the
effects of HRT, and she can now pass reasonably well as a woman, although she regrets that it is
necessary to do so. She says that she would not change her position with regards to gender
category privilege or oppression, since she does not think she has experienced any oppression
from being a woman. I expected her to move the top of the arrow a little to the left (more gender
category oppression) based on her descriptions of being treated with less respect in academic
settings, but because Hannah is so euphoric at finally being treated like other girls, she opted to
keep her position relative to the horizontal axis the same.

66

Figure 3: Hannah’s movement on the gender oppression plane during college.
Hannah sees Midwest University as a very safe place. An important factor in her
choosing to attend was that the health insurance they offer covers transition-related healthcare.
She also has access to the student counseling center therapists and psychologists, who have been
very helpful to her. Through the Speech and Hearing Sciences department, she has been able to
attend voice therapy to train her voice to sound more feminine, and she may have the opportunity
to help other trans people train their own voices through the voice therapy clinic as well. Being
able to see other gender variant people around campus has helped her to see being transgender as
less shameful.
Hannah’s identity as an engineer, or in mathematics, has never been tied to gender for
her. She was not worried that being a woman in electrical engineering would hold her back,
although there are more men in that field than women. She says, “Academically, professionally, I
feel valued, I feel accepted for my ability in engineering.” Being able to be herself is a huge
relief and a weight off her shoulders: “I can actually be myself, and not just cower in a corner or
something, and hide under the stairs.” Her presentation is now very feminine by choice:
I just dress in the stuff I like to wear, which tends to be cute tops and other flowery stuff.
I like styling my hair, I like makeup, it’s fun. So in general, I do a lot of those things. And
not so much because I have to, but mostly because I enjoy them.
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Looking Forward
Hannah cannot change her legal name, which is still identifiably male, because her birth
certificate and passport are from Costa Rica, and Costa Rica does not allow for gender marker or
first name changes. Hannah has come out to several people from her home country now, such as
her thesis advisor, and everyone but her parents has been supportive and happy for her. For some
reason, it seems that for people back home, being a feminine boy is a terrible thing, but being a
transgender girl is fine. Admittedly, Hannah has been very careful about who she tells. Hannah
says that there is a strong culture against femininity in general, but especially for men and boys.
This is a very interesting dichotomy, where gender transgression is punished but being
transgender is acceptable. This may be a selection bias due to who she has come out to, or a
maturation effect where their attitudes have changed over time, or it may be that people do have
these seemingly contradictory attitudes in Costa Rica or in Latin America more generally. This
deserves further research. Either way, Hannah still describes Costa Rica as a terrible place to be
trans and hopes that she can avoid going back there. In addition to not being able to change her
name, she says, “I can’t even walk out in the street without feeling like I’m going to be beat up
or something like that.” She has not been back to Costa Rica since she transitioned and is not
looking forward to doing so, preferring to stay in the United States. She would like to work in
industry for a few years to see what it is like, since all her experience so far has been in
academia. After that, she expects to come back to work in academia. Her ideal job would be
working with a research team in an academic setting, but not having to teach, since she is still
uncomfortable in front of large groups.
Hannah hopes that her work will make people happy in some way; perhaps it will be used
in a biomedical field, and help people cope or be more comfortable. If she eventually gets
residency in the United States, she would like to be able to legally change her name and just have
her transgender status be part of her medical history, but for now, she will need to be transparent
about her gender history. This affects her career choices beyond what country she wants to live
in, because she knows that, unfortunately, being transgender and/or being a woman will affect
how some recruiters perceive her. Academia tends to be more accepting and progressive, while
industry jobs depend on the company and where it is located and headquartered. She thinks (and
I agree) that discrimination based on gender is “stupid” and “degrading,” but she is determined to
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move past it: “What you can do [about discrimination] is try to move forward and show that you
can do as good a job as any other person.”
Looking Back
Reflecting on her past, Hannah wishes that she had transitioned as soon as possible, even
if doing so meant running away from home. Ideally, she would have liked to transition as a child
before the onset of puberty. She would tell her younger self not to try and bury her feelings of
gender dysphoria, because suppressing them does not work. She feels as though she lost all the
time that she was presenting male:
I feel like I lost those first 26 years of my life. Like they just weren’t even there, I got
cheated out of my childhood, and teenager years, and it’s something that I regret and
wish I could change. … Every year that passes when you are not your actual gender, it
feels like a waste. It feels like this big – year or whatever that you spent pretending to be
someone else, or pretending to act like someone you’re not, and you look back, and
you’re like, well, I wish I had that experience. Or I wish I’d had the experience that other
girls my age had at that age, or things like that. … Time lost is time that you never get
back, so it’s a regret you carry the rest of your life.
Narrative Inquiry of Peter’s Experiences
Context
Peter was assigned male at birth, and now identifies as nonbinary, preferring the
pronouns they/them/theirs. Peter is white, and at the time of this study, was 27 years old. Few
quotes are used in this section because Peter considered their voice to be too distinctive and
asked to have it used sparingly.
Peter was diagnosed as autistic at age 22 during their master’s program. They noted that
their autism might have prevented them from noticing some of society’s gendered expectations.
Autism might have lessened the perception of social oppression, as there may have been times
when others were making fun of Peter and they did not realize that was what was happening.
Peter also noted that their identity as a mathematician was consistent with their identity as
autistic. This is both because mathematical thinking is consistent with the thought patterns of
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autistic people, and because the stereotype of a typical mathematician includes several traits that
are common in autistic individuals. This is not intended to perpetuate the stereotype of the
autistic-coded mathematician, only that for Peter, these two identities were not in conflict. It is
also important to note that Peter has identified as a mathematician longer than they have
identified as autistic; their identity work may have been different if they were diagnosed at a
younger age.
Childhood and Adolescence
Peter grew up in a socioeconomically underprivileged family in the Southwest United
States. Peter did not interact much with their peers as a child, which was partially by choice and
partially a product of circumstance. Their family could not afford to send them to daycare or
preschool, so Peter spent a lot of time at their grandparents’ houses instead, particularly while
their parents were at work. However, even once they started elementary school, they tended to
avoid their peers and did not enjoy spending time with them. Peter notes that gender-based
privilege and oppression are artifacts of social interaction, and as they didn’t interact much with
others, they did not have many experiences that they would categorize as privilege or oppression.
As a young child, Peter believes that they would generally have agreed that they were a
boy, but they did not think about gender very much. They recall a story their mother would tell
about a time when Peter was two or three years old, and their hair started to get long. People
started telling their parents that they had a cute girl (attributing Peter’s gender as female), which
led Peter’s parents to cut their hair short. As Peter was very young at this time, they do not
remember how they felt about this, but do not appear to have felt compelled to correct those who
assumed they were a girl. Another indication that Peter did not reject femininity as a child is that
they played with some toys that are usually considered female-coded, such as dolls and Rainbow
Brite. Peter eventually lost interest in these on their own without being discouraged from them
by others. Peter did not have a great deal of control over their gender presentation, as their
parents and grandparents picked out most of their clothes. Peter would veto those that they did
not like but did not have very strong preferences. They recall being somewhat interested in girls’
clothing, particularly the more vibrant colors, but did not think that it would be allowed for them
to express this interest. They describe their presentation at this point (and for much of their life)
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as consistent with the stereotype of a male “nerd”. They have also worn glasses since they were
five years old, which contributed to their self-image as “nerdy”.
As a child, Peter generally liked and was interested in mathematics, and knew that they
were good at it. They were somewhat more confident in mathematics than in their other subjects,
but they were confident and successful in academics generally. One piece of evidence of Peter’s
inclination towards mathematics is that, as they have been told, they would spontaneously do
algebra on road trips to entertain themselves. Peter does not remember doing so as they were too
young at the time. Given Peter’s aptitude for academics, their family considered enrolling Peter
in a gifted program, but all such programs that were nearby were expensive and not feasible for
their family. Peter did not socialize much with their peers at school, but they might have been
able to relate better to children their own age who were also gifted. Since neither Peter nor their
family considered the local public schools to be very good, and Peter did not expect to socialize
much more if they continued in public school, they become homeschooled after fourth grade.
While there were homeschooling social groups, Peter did not participate in any of these.
Peter’s father was their primary academic influence since he was responsible for their
homeschooling. For textbooks, they found some at yard sales and ordered some online from Bob
Jones University Press. Although Bob Jones University Press is a fundamentalist Christian
organization, Peter and their father were not fundamentalist Christians, so they simply
disregarded the overtly religious parts of the text and found other sources for textbooks where
the religious views affected the subject matter, such as biology. Peter’s father held positive
attitudes towards mathematics and other STEM fields and was somewhat dismissive of the
humanities, attitudes that directly impacted Peter because their father as also their teacher. For
instance, Peter read classic novels for literature because that is what their father considered
typical for that content area, but Peter did not enjoy this reading very much or learn how
literature could be analyzed in depth. It was not until much later in their college career that they
learned to respect the humanities and what they could offer.
Around the time that Peter started homeschooling, their grandparents read an article in
the paper about another local young child who had taken courses at the community college. They
knew that Peter was academically gifted and suggested that Peter could do the same. Peter did
not see any reason to not take community college classes, so from the time they were 10 years
old until they were 18, their homeschooling education was supplemented by courses at
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Fairsprings Community College (FCC). A key reason that this was possible is that community
college courses are relatively inexpensive. Peter would peruse the course catalog, select some
classes that sounded intriguing, and enroll in those. Although Peter’s father taught them some
mathematics, they mostly took mathematics courses at FCC. When Peter’s father taught them
geometry, they omitted the proof-based section of the text, so that Peter was not exposed to
mathematical proofs until taking advanced mathematics classes at FCC. Peter began by taking
the remedial math courses at FCC, which were at about the right level for an advanced 12-yearold, and continued up through multivariate calculus, differential equations, and linear algebra.
Once Peter reached calculus, their father could not help them with their homework anymore, so
they relied on the FCC mathematics tutoring center when they needed assistance.
Peter was a very rule-abiding student who always came to class on time, sat in the front
row, and almost always earned A’s. They took a few science courses, such as chemistry and
physics, which they enjoyed, although they describe the physics teacher as ineffective and
entrenched in her ways. They did not take biology, as they were too squeamish for the required
lab portion. They took a variety of other classes, such as history, economics, and computer
science. They never took any arts classes. As Peter’s choice of courses was determined entirely
by their curiosity, this directly reflects what subjects they considered interesting. They were
clearly more inclined toward STEM fields than humanities or the liberal arts. When asked why,
Peter described an instance in a chemistry course when they corrected something on a quiz, and
the teacher understood what they were saying and took the correction in a positive way. This
improved Peter’s respect for the instructor and confirmed their impression of STEM fields as
being fact-based and open to being proven wrong.
At about 16 years old, Peter decided to take a linear algebra course at FCC. They did not
know what linear algebra was or why calculus was required as a prerequisite, but they had
previously had the instructor, Sara, for Calculus II and had enjoyed the way she taught that
course. Based primarily on their previous positive experience with this instructor, they decided to
take the course. Peter describes Sara’s teaching style as “open and engaging”, where the class
was structured enough to ensure the material was taught with adequate rigor yet flexible enough
to keep students engaged. She was positive and enthusiastic, willing to make jokes and admit her
mistakes. Peter’s experience in this class made them decide to major in mathematics and study it
further. They were attracted to the logical reasoning structure of a proof-based course, as it made
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the material seem more meaningful. As mentioned above, Peter’s father skipped the proof
section of geometry, so this was Peter’s first exposure to formal mathematical proofs. Peter
credits the positive impact of the linear algebra course to both the logical reasoning structure and
the excellent teaching of the instructor.
Peter’s socialization continued to be limited. Although Peter never attended high school,
they expect that community college students were more civilized to a younger student than high
school students would be. However, they still did not make friends with any of their classmates.
Peter did not begin to spend time with their peers until they joined a STEM club at FCC when
they were about 16. This club had semi-social meetings most Fridays, with an annual trip to visit
an observatory and tour a nearby public university. This club provided the bulk of Peter’s
interactions with their peers until they were 18 and moved away to college. They started to
encounter more stereotypically masculine people in this club, who Peter considered to be
annoying. This was the most time Peter had spent with anyone close to their own age and thus
their first exposure to this aggressively gendered behavior. Peter opted to ignore these people and
their attitudes, dismissing them as “non-scientific.” They now think that this was rather biased
and dismissive; if they were in this situation again, Peter would probably lecture them about
pandemic sexism and patriarchal structures.
Peter acknowledges that they probably experienced gender category privilege in that no
one questioned their decision to take college-level mathematics courses at a young age; everyone
was very positive and encouraging. It is difficult to say if the same would be true if Peter had
been presenting female, particularly as Peter is an only child and did not have any siblings to
whom they could compare their experiences. Peter theorizes that they experienced less gender
transgression oppression than they might have because their interest and success in mathematics
was interpreted as masculine, and thus excused them from performing other forms of
masculinity. While Peter does not believe that mathematics should be considered masculine, they
recognize that society often characterizes it in this way. Mathematics thus served as a gendered
form of privilege for Peter. Peter positioned themself on the gender oppression plane growing up
as in Figure 4. They had very limited interactions with their peers, so this mostly reflects their
experiences interacting with their parents, grandparents, and community college instructors.
They described their position as moving in the direction of less gender conformity privilege
when they were 16 and became involved with the STEM club, which is when they began to
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spend more time with overtly masculine people. This placement describes Peter’s experience as
someone who experienced a lot of gender category privilege growing up, but only a moderate
amount of gender conformity privilege, which lessened once they began interacting with their
peers through the STEM club. I speculate that Peter would have experienced less gender
conformity privilege earlier in their life if they had interacted with their peers more when they
were younger.

Figure 4: Gender oppression plane for Peter through community college.
Bachelor’s and Master’s Degree Work
Peter graduated from FCC at 18 years old with an associate degree. This allowed them to
transfer to any public university in the state with all general education requirements satisfied.
They enrolled at Southwest Urban University (SUU) with the help of a grant that covered the
third and fourth years of school for STEM majors, meaning that Peter needed to finish their
bachelor’s degree in two years. Peter entered SUU as a pure mathematics major and a physics
minor. However, it quickly became apparent that the FCC physics course that Peter had taken
did not prepare them well for university physics, so they had to drop that course and minor. They
considered minoring in economics instead but were not able to do so because those classes filled
up quickly with business students. Peter eventually decided to minor in computer science
instead. They considered studying abroad in Budapest, but they could not afford the time or
money required to do so.
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During their time at SUU, Peter started going to the LGBT and Allies club because they
supported gay rights and, like most college students, were motivated by free food. They
appreciated the structure of regular meetings more than the informality of a center where one can
stop by and socialize anytime. This club was where Peter met Bree, who initiated a friendship
between them. Bree pushed Peter to interact more socially, which has had a lasting effect on
Peter’s life. Peter often describes their interactions with Bree in a passive voice, conveying the
sense that Bree exercises more agency in their relationship. Characteristic examples include
“makes me do things” and “getting me to do stuff.” Peter believes that if they had not become
friends with Bree, they would not participate in as many social activities as they do now. Bree
also got Peter different clothes and taught them that one can wear jeans more than once without
washing them, which impacted Peter’s gender presentation by expanding their wardrobe.
Peter first met other transgender people during their undergraduate career, primarily
through the LGBT and Allies club. In particular, they knew a transgender man who had a bad
experience with a calculus teacher who would intentionally misgender him, and the mathematics
department handled it poorly. This negative experience led Peter’s friend to switch his major
from mathematics to history. Peter’s reaction to this decision was acceptance of their friend’s
decision to change his gender presentation, but incredulity at his decision to switch to history,
suggesting that Peter’s mathematics identity was much more important to them than their gender
identity. Peter can imagine changing their gender, but not moving to the liberal arts or
humanities.
One of Peter’s friends who was both autistic and nonbinary first suggested to Peter that
they might be autistic while they were at SUU. Peter suggests that any unusual behavior that
might have indicated a more complicated gender identity may have been attributed to their fitting
the stereotype of the autistic-coded mathematician, although they weren’t diagnosed as autistic
until a few years later during their master’s program. Peter noted that although males are more
often diagnosed as autistic (Lai, Lombardo, Auyeung, Chakrabarti, & Baron-Cohen, 2015), they
know more female and nonbinary autistic people than male ones.
Peter enjoyed mathematics and wanted to study of the subject further. This desire and the
knowledge that one could get funding for graduate school in mathematics led them to continue to
pursue mathematics in graduate school. They applied to several graduate schools, particularly
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those with faculty members who specialized in the mathematical subfield in which they were
interested. Peter enrolled at West Coast University (WCU) to pursue a doctorate in mathematics.
While Peter was at WCU, they met more people who were on the autism spectrum,
particularly women and nonbinary people. They also met more trans people, partially through
attending similar LGBT clubs to the one they had attended at SUU. These friends were the first
to suggest that Peter might also be trans. Peter had objections to this, but they were to the
difficulty and expense of pursuing a medical transition, not because the process itself seemed
objectionable.
Prompted by their friends’ suggestion, Peter began to seriously consider their own gender
during their time at WCU. As they became more aware of nonbinary gender identities and
expressions, they were not sure if they did not identify as a man because they did not feel like
one, or because they did not want to be associated with the many aggressively masculine and
irritating men in society. Peter eventually compared these feelings to those attached to other
identities to resolve this confusion. For instance, Peter does not have a problem identifying as an
atheist even though there are plenty of unpleasant atheists. However, “atheist” has a clear
definition, while one’s gender identity is more nebulous. Another imprecise identity that Peter
relates to is that of a “gamer.” Even though Peter frequently plays video games, they are
reluctant to identify as a gamer because of the negative associations with that group. Peter also
started to play more role-playing games (RPGs) where one created one’s own character while at
WCU. Peter noticed that they tended to create characters that looked like them and were female,
so that their experience with video games helped to clarify their gender identity for them. Peter
also realized that they had been generally uncomfortable with male-gendered terms and preferred
to leave off honorifics instead of choosing “Mr.”
At one point, Peter was moving into a new apartment where the previous occupant had
left up several posters of scantily clad women. Peter was uncomfortable with them and
mentioned to a friend who was helping them move that they should probably take it down. When
the friend commented that posters like that were typical for men to have in the apartments, Peter
remarked that that was precisely the grounds for their objection. Due to incidents like this, Peter
began to move away from identifying as a man. Peter does not consider mathematics
performance to be masculine, and those things that they do consider to be masculine (such as
putting one’s ego above all other concerns) are objectionable. Peter reasoned that, if they did
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identify as a man, they would be able to see something appealing about it, which they do not.
Peter joined the local chapter of the Association for Women in Mathematics (AWM), which
indicates that they did not mind being part of an organization primarily for women. They began
to grow their hair longer during this time, partially to look less masculine. Because Peter only
altered their gender presentation slightly and identified as nonbinary rather than a transgender
woman, they worried that they were not “trans enough” to attend trans events without feeling
like they were intruding. They still struggle with this to some extent, knowing that they are
different, but not sure if they are different enough.
Peter completed the standard first and second year coursework for the PhD program, and
investigated a few mathematical areas they could specialize in, but nothing really caught their
interest. There was no subject in pure mathematics that they were enthusiastic enough about to
pursue. After failing one of their qualifying exams and talking to people about learning more
about teaching, they began to consider a change in graduate programs. Peter’s goal was still to
teach mathematics at the college level, and so they did not consider leaving school with only a
master’s. They had worked as a teaching assistant and as a tutor at SUU and FCC and enjoyed
these positions, though they were not very confident in their teaching abilities. They therefore
decided to leave WCU with a Master of Science in mathematics and pursue a doctorate in
mathematics education at another university. Reflecting on this move, Peter believes that if they
had not failed the qualifying exam, they still would have transferred to a mathematics education
doctoral program, but they might have stayed at WCU to do so. Peter believed that their time
would be better spent learning more about teaching than learning more about mathematics.
Doctoral Program
Peter applied to several programs and were accepted at Southwest American University
(SAU) and Canada University (CU). SAU offered them loans and CU offered them funding as a
research assistant; thus, they decided to attend CU in Canada. In the summer between their
master’s and doctoral work, Peter taught some mathematics classes at FCC as an adjunct. Peter
shared a story from teaching probability lessons where they intentionally avoided assigning
probability problems where the only options were boy or girl, since they felt strongly that
𝑃(𝑠𝑜𝑚𝑒𝑜𝑛𝑒 𝑖𝑠 𝑎 𝑏𝑜𝑦) + 𝑃(𝑠𝑜𝑚𝑒𝑜𝑛𝑒 𝑖𝑠 𝑎 𝑔𝑖𝑟𝑙) = 1 is false, and should not be taken as a
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condition. These problems are mathematically equivalent to flipping a coin, so they are typically
easy to modify.
Although they were moving from the United States to Canada, Peter experienced a
greater culture shock in going from classes in mathematics to classes in the social sciences than
in moving to a different country. Peter had not taken any humanities courses since they were at
FCC. After four years of lecture-based courses where they worked through mathematics
problems and wrote proofs, they were now in discussion-based classes where they read articles,
wrote papers, and discussed topics with their classmates. The different style of these courses took
some time to become accustomed to, but Peter found the courses to be interesting and did well in
their coursework. Peter notes that the culture of the mathematics education department in which
they now found themself was less masculine than the mathematics department that they had left,
which helped them to be more comfortable there. For instance, they found that they were more
comfortable admitting to having failed one of their qualifying exams to colleagues in
mathematics education than in mathematics. This may well be because bravado and a refusal to
admit one’s weaknesses are seen as masculine; the culture of mathematics education did not
foster these qualities in the way the culture of mathematics did.
The mathematics education department at CU, as at many universities, is a silo even
within the education department, and Peter rarely met people outside of their program. Their
classmates and instructors had a book club every semester where they read a book about
mathematics education. They held a small conference every year just for the mathematics
education graduate students, where they were all required to present and volunteer for the
organizing committee. One might expect that these activities in a small social circle would lead
Peter to form friendships with others in their cohort, but this was not the case. Most of Peter’s
cohort was composed of older students who had already taught in K-12 schools for several years
and were returning to school to get another degree. Many of them were married and had children.
Since Peter was still in their twenties and had not taught at the K-12 level, they did not form
close bonds with any of the other members of their cohort. They prefer to keep their personal and
professional lives separate, which is in part a consequence of not being able to relate to their
colleagues on a personal level. Although CU has an LGBTQ center, it does not have a club with
regular meeting times, and Peter finds it much more difficult to meet people through this
arrangement than when there are more structured socialization situations.
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When Peter first moved to Canada, they forgot the charger for their razor, and were thus
unable to shave for several days. During this time, they were video chatting with Bree, who
complimented them on their facial hair. Although it was intended as a compliment, it felt like an
insult to Peter. Peter had previously thought that they might theoretically be willing to change
their appearance for their partner in a romantic relationship, but this incident made them realize
that they were only willing to change their appearance in ways that made them look less
masculine. As part of looking less masculine, Peter has started buying shirts from the women’s
section of the store, but their style is still fairly androgynous. They sometimes adopt more
overtly feminine clothing (such as a skirt) for social occasions like dances, but they prefer to
avoid any gender presentation that could potentially be controversial in professional settings.
Peter is reluctant to give up the gender conformity privilege and gender category privilege that
they experience, which is why they avoid more overtly feminine styles in the workplace.
Although Peter is in control of their gender presentation, they find it constrained by how they
expect others to react.
One of the advantages of attending graduate school in Canada for Peter is that unlike in
the United States, healthcare is free. Thanks to this benefit, Peter was able to talk to a doctor at
CU about possibly taking hormones. They did start taking finasteride, which helps to prevent
male pattern baldness, since they prefer to avoid anything that might make them look male. They
decided against taking estrogen, since they would want to hide any breast growth that occurred
when in professional settings and that would be counterproductive. They are also moving soon,
and hormone treatments should be closely supervised by a doctor, so the timing is less than ideal.
At the time of the study, Peter positioned themself on the gender oppression plane as in
Figure 5. The grouping at the right describes their movement down and to the left as they have
altered their presentation to be more feminine. Most of these changes corresponded with moving
from WCU to CU, so they do not represent interactions with the same group of people. Peter also
changed their presentation to be less masculine at the same time that they transferred to a
program with a less masculine culture, so they likely experienced less oppression due to their
presentation than if they had continued in a pure mathematics program. Peter knows from
conversations with their advisor that she would probably be accepting of their nonbinary gender
identity, but they have not come out to her. Peter noted that in pure mathematics, academic
conversations are much less likely to provide clues about an individual’s stance on this topic.
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Figure 5: Peter’s position on the gender oppression plane at the time of the study.
The small circle near the origin of the graph (see Figure 5) represents what Peter expects
their experiences would be if their presentation more closely matched their gender identity.
Although CU is an open-minded community and Peter expects it would be safe to align their
presentation with their identity more publicly there, they had not worked up the courage to do so
at the time of the study and were going to be moving in a few months.
Looking Back
When looking back on their life, there are not many decisions that Peter regrets or would
like to change. They think they should probably have known that the FCC physics course did not
prepare them well enough to be a physics minor at SUU and should have gone in as a computer
science minor instead. At WCU, they might have taken a different qualifying exam course,
which if they had passed, might have given them the option to transfer to WCU’s mathematics
education program. This may not have changed their academic trajectory very much, however.
On a personal level, Peter would educate their younger self about different ways to think
about gender that might have helped them figure out their gender identity sooner. But overall,
Peter has been fairly satisfied with the way they have lived their life up to this point.
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Looking Forward
At the time of the study, Peter was a month away from defending their dissertation and
had just secured a one-year instructor position in the mathematics department at Appalachian
University. Their job search was hampered by their lack of teaching experience, so they planned
to continue looking for a better position while getting some more experience. Peter shared that
their grandparents worry that their gender presentation might affect their job prospects, but Peter
pointed out that they would not want to work somewhere that would take issue with their
presentation in the first place. Their experiences on the job market so far have consisted of phone
and video interviews, which convey a limited amount of information about gender presentation.
Peter notes that most of the people who take issue with their presentation are conservative old
men, but that this group is somewhat overrepresented as department heads.
Peter was somewhat apprehensive at the prospect of moving to rural Appalachia, as they
were not sure what the political environment would be like. They did not expect it to be a very
open-minded community and were planning to see how people reacted to their long hair before
adopting any more feminine styles. This was not Peter’s first choice of locations, but they do not
plan to stay there long term. Peter would prefer to live somewhere on the West Coast, or at least
in a more urban area. They plan to get a sense of the environment of a community before coming
out as nonbinary there.
Ideally, Peter would like to have an appointment that allows for doing research as well as
teaching. They would prefer to do research in mathematics education while teaching
mathematics content courses, since they do not feel qualified to teach mathematics pedagogy
courses. Through their teaching, Peter wants to promote people’s enjoyment and understanding
of mathematics and break down stereotypes about who can and who cannot do math. They were
very much looking forward to earning the gender-neutral title of “Dr.”
Narrative Inquiry of Reed’s Experiences
Context
Reed was assigned female at birth, and now identifies as genderfluid and nonbinary,
preferring the pronouns they/them/theirs. They are white, and at the time of the study, were 21
years old. Reed grew up in a town in the Midwest United States. There were not many
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opportunities for recreation in Reed’s hometown. The main institutions were churches and bars.
Thus, Reed relied on their schoolwork and extracurricular activities to keep them busy due to the
absence of other possible activities. According to Reed, the students in Reed’s school generally
fell into three categories: “It was either you were super religious and high achieving, you were
high achieving but not super religious, or you were low achieving and not religious.” Thus, one’s
religious status was an integral part of one’s social identity.
Childhood
Reed is the middle child in a socioeconomically underprivileged family of three. Their
older brother is autistic and had teachers tell him that he would not graduate from high school,
though he eventually did. Their younger brother has severe ADHD, which caused him many
problems in school, especially when he was younger and had not yet started taking medication.
Reed thus felt like they had to be “the normal child” so that their parents would not have to
worry about them. While Reed’s parents always encouraged them to do their best, Reed mostly
put a lot of pressure on themself to succeed and get good grades.
Reed’s parents both had associate degrees. They were transparent about their financial
struggles, and so Reed grew up very aware of their family’s lack of resources. When Reed was
young, they wore hand-me-down clothes from their older brother until discrepancies in their size
made this impractical. Reed did not feel like they were wearing boys’ clothes; they were just
clothes. Their father loved mathematics and STEM fields and would share news about these
subjects with Reed and their younger brother. However, he did not spend a lot of time in the
home because he had to work many hours to support the family. Reed’s mother was less
academically inclined and bounced around between several jobs. Reed aspired to be more like
their father, and so his positive attitude towards STEM fields disposed Reed favorably towards
these subjects as well. Reed and their brothers have all pursued STEM degrees, so this
environment had a similar effect on Reed’s brothers.
Reed describes themself as a child as heavyset and boyish. They were considered a
tomboy and were sometimes bullied for their appearance. The grammatically passive way that
Reed describes these interactions (e.g., “I would be called a tomboy”, “I was never called
‘pretty’”) may indicate that they did not feel that they had much agency in how other people
perceived them. Reed says that they never received compliments from girls or were considered
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attractive by boys, but that this did not bother them very much. They enjoyed the company of
boys more that of girls overall, which they realize now was “steeped in internalized sexism,” in
that they were trying to distance themselves from girls because Reed looked down on them.
However, some of their best friends were girls who, like Reed, were interested in sports, science,
and mathematics more than gossiping about boys.
Reed’s parents, particularly their mother, enforced gender norms in subtle ways, but not
overtly. For instance, in second grade, the school bus driver remarked to Reed’s mother that
Reed was like the mom of the school bus. Reed’s mother responded by agreeing with the bus
driver that Reed was very nurturing and motherly. This incident made an impact on Reed and
impressed upon them that they would be socially rewarded for putting other people first and
taking care of them. Reed acknowledges that this was part of the socialization of young girls to
subsume their own needs for those of others: “I think that a lot of that is because I was raised
very much under that narrative, of, ‘I’m female, and so I must be nurturing. And I must martyr
myself in order to care for these people.’” The reinforcement of this message at such an early age
made it difficult for Reed to have compassion for themself as much as others or worry about
their own happiness.
Reed was always a high-achieving student and did well in school. For Reed, their interest
and high performance in mathematics and STEM fields was one way they could prove that they
were not a typical girl. The societal coding of mathematics and other STEM fields as masculine
made these subjects more appealing to Reed. They also note that because they already
transgressed gender norms, their participation in these fields was taken as less unusual: “I feel
like I didn’t experience as much [gender category] oppression because I was presenting more
masculinely”.
Reed was often bored in science and mathematics classes because these concepts were
taught the same way every year with a considerable amount of repetition. This was particularly
true in their fifth-grade mathematics class, where they were given a booklet with all the
assignments for the year. Reed sat next to one of their friends, who also did well in school, and
they completed all the problems for the entire year in the first month or two. Consequently, they
were frequently off-task during mathematics class. The teacher, Mr. Jenson, grudgingly tolerated
this behavior: “He never yelled at us. Because I think he understood we were really bored. But
he would always just be frustrated.”
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When Reed was in sixth grade, they experienced a significant increase in gender
transgression oppression. One of their classmates was verbally and physically abusive: “A boy
teased me relentlessly and threw rocks at my head, calling me ugly, a cheeseburger, and other
mocking names.” The way that Reed grammatically positions themself as the object here
indicates that they felt that they had very little agency in this situation. Reed was out of school
for most of that year due to migraines caused by mental stress and having been hit in the head by
this boy. However, they continued to excel academically despite this:
During this period, my love of STEM topics increased because teaching these concepts to
myself was how I passed the days at home. I was in advanced classes at my school during
this time and simply taught myself the concepts from textbooks and videos on YouTube.
The active voice here indicates that Reed maintained agency in their engagement with STEM
subjects, even when the lack of agency in their social life was overwhelming. When Reed finally
returned to school, they initially received an outpouring of love and respect, but that faded, and
people soon began critiquing their body and gender presentation again.
The abuse and criticism Reed experienced socially contributed to a decline in their
mental health: “I was diagnosed with depression pretty young, too, in sixth grade, and I just
would never allow myself the time to think about it.” The passive construction of “I was
diagnosed” indicates that the agency lies with the psychiatric community, rather than the
individuals with mental health issues. Reed began seeing a therapist but did not find him very
helpful. Reed tried to ignore the depression by keeping busy with schoolwork and extracurricular
activities such as 4-H. Thus, the depression would usually be the worst at the end of summer
after 4-H ended and school had not begun for the fall yet; this is when there were the fewest
distractions and Reed found themself being uncomfortably idle. This was partially because it
gave Reed time to think about everything that contributed to their depression. It was also
partially because being idle made them feel lazy, and because they were heavier, they did not
want the narrative about “fat people are lazy” to apply to them.
Adolescence
In seventh grade, Reed became deeply religious in an attempt to alleviate their
depression. They became heavily involved in a Christian youth group. This group reinforced
traditional gender norms in both subtle and obvious ways, such as studying Christian books
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about how wearing a dress and taking pride in one’s appearance brought one closer to God. Reed
felt pressure to present themself in a “godly feminine” way. It was implied that it was a sin to be
a female-bodied person and not be feminine, as though that would be deviating from God’s plan.
Consequently, Reed’s physical gender presentation became more feminine as they became more
religious. However, their personality traits and interest in STEM remained more masculine.
Because Reed was heavier, they developed the curvy figure that is a secondary sexual
characteristic of female bodies at an early age. When they were 11 and 12, their doctor
commented that it was odd that they had not started menstruating yet. This contributed to Reed’s
“weird tension” around their body, and a feeling that their body was somehow wrong or
incorrect. They felt more pressure to be feminine as being a tomboy became less acceptable as
they grew up, particularly because of their size.
Reed’s parents, especially their mother, started to enforce gender norms more. This may
be because Reed had already started to move in a more feminine direction, or because Reed had
reached puberty and it is common to enforce gender norms more strictly around that time. Their
mother bought them more feminine clothes and encouraged them to wear makeup. She even
signed Reed up to be a Mary Kay consultant. Reed was not happy about this decision, and never
sold any of their products. Reed remembers one Christmas when they and their brothers had
asked for Pokémon cards, and while their brothers received them, Reed only got makeup. Reed
remembers being upset about not getting what they wanted and instead getting things for which
they had no use. Similarly, Reed’s brother would ask for science books and get them, but when
Reed asked for fiction and science books, they would only get fiction books. This seemed to be a
way of indirectly discouraging Reed from their interest in STEM, and Reed felt upset and
disappointed by this. Reed had very little power in the relationship with their parents, and their
parents exercised most of the agency, as is evident in phrases such as “she would encourage me
to act more feminine,” “my mom would buy me more feminine clothes,” and “they never truly
encouraged me as much as my brothers.” While Reed could express a desire, it would not
necessarily be fulfilled unless their parents (particularly their mother) considered it appropriate.
Although Reed’s gender presentation became more feminine during high school, they
were still uncomfortable with their body, and so they preferred to wear loose-fitting clothes to
hide their figure. This meant that their gender presentation was always somewhat masculine.
Reed placed themself on the gender oppression plane from elementary school through high
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school as indicated in Figure 6. It begins at the star labelled “elementary”, where Reed was
experiencing some gender transgression oppression, and some gender category oppression. The
gender transgression oppression was at its worst when they were bullied in sixth grade, where the
curve crosses the horizontal axis. After they joined the Christian youth group and began to
present as more feminine, they moved up and to the left on the graph, meaning that they
experienced much more gender conformity privilege, and some more gender category
oppression. While not evident from the graph, Reed believes that the total amount of genderbased oppression they experienced increased, because the absence of gender transgression
oppression was countered by an increase in gender category oppression. It was not until they
began to present as more feminine that they were told, “You’re a girl, so you can’t do this.” This
also may have been influenced by their age, as puberty is typically accompanied by an increase
in the expectations to conform to gender norms.

Figure 6: Reed’s position on the gender oppression plane in elementary through high school

In middle school, Reed was placed on the advanced track for mathematics, which would
eventually allow them to take AP Calculus in high school. They always enjoyed mathematics,
partially because it came easily to them. Being placed in the advanced track also allowed Reed to
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take an introductory engineering class in eighth grade rather than an arts class. The class
consisted of Reed, one girl, and a lot of boys. The material came easily to Reed, who would often
finish their work before the teacher had finished lecturing, but the girl next to them needed a lot
of help.
But [the teacher] would oftentimes yell at me and the other girl, or scold us for talking to
each other, when people were working on their projects. Not when he was teaching a
lesson or anything like that. It was when people were working on their projects, and I
would be helping her through her project, and he would always just scold me for that. He
would be like, “If you have any questions, ask me. You’re not supposed to ask your other
students.”
Since none of the boys in the class were scolded in this manner, Reed felt strongly that this was
because they were girls. As a result, they did not care for the class because of their affective
experiences with the teacher.
Reed continued to keep busy throughout high school so that they would not have time to
think about themself, which would have led to an increase in their depression. They were afraid
of not being good enough and depended on external validation to counteract this fear.
[For] high achieving students, especially for myself I suppose, failure was the worst thing
that could happen, and therefore I could never fail. Because then that would be the worst
thing that could happen.
Reed was a perfectionist to avoid anything that could be considered failing, which helped them
to do well in school. Through high school, the lowest grade they ever had was one B.
Reed continued to find it hard to stay attentive in class because the material was not
challenging for them (with a few exceptions, such as AP Chemistry). Reed prefers to learn with
hands-on methods because it is easier for them to stay engaged that way. Thus, their favorite part
of science class was interactive activities such as assembling a rocket and calculating its velocity,
acceleration, and such. Reed often describes their interactions with their teachers in the passive
voice (e.g., “we were given a booklet,” “being taught,” “he would always scold me”), indicating
that Reed felt that the teacher had the agency in the classroom rather than themself or the other
students. They do not appear to have had any student-centered in-school experiences during
middle or high school. Reed supplemented their in-class learning with extracurricular STEM

87
activities that allowed them to test the limits of their knowledge, such as MathCounts and
Science Olympiad.
One of the most persistent activities in Reed’s life was 4-H, which they participated in
from third through twelfth grade. In 4-H, they were encouraged to use their creative abilities and
apply them to STEM problems. As creativity is considered feminine and STEM fields are
considered masculine, this combination of skill sets set Reed on a path of blurring the distinction
between the feminine and masculine in their personal life and their academic activities that
continues to this day. Reed engaged in many projects through 4-H, such as creative writing,
woodworking, and gardening. They also did a lot of research-based projects:
I did a lot of research-based projects I suppose. I would do things like American heritage,
which is, you take an artifact and you research the history of it. And so, I did interviewing
people and things like that, but I would also do projects like soil and water conservation.
And wildlife, and health. And I would do a lot of projects where I got to research things
out.
These included experimental projects that they would get from the manual or formulate themself.
These projects were then presented to their peers and educators in 4-H.
In high school, Reed was encouraged more in their humanities courses (such as Spanish,
literature, and writing) than in STEM fields. Reed did not continue to participate in Science
Olympiad in high school because they became involved with speech and debate, and the frequent
travel for those events conflicted with Science Olympiad. At Reed’s high school, the female
teachers mostly taught humanities courses, and the male teachers mostly taught STEM. Those
female teachers who did teach STEM classes mostly taught mathematics. The only female
science teacher that Reed had was for freshman biology, who was a terrible example of a female
teacher. She had previously had an affair with and subsequently married one of her students and
continued to flirt with her male students. She would explain how Obama was the antichrist. She
did not even require her students to know the material; before every exam, she would give them
a list of the answers to the multiple-choice test and fifteen minutes to memorize them.
I don’t think I consciously recognized this at the time, but this woman was a stereotypical
representation of … everything that people say blonde beautiful women represent. Which
is obviously incorrect, but for me at the time, that was my example. And I think that was
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frustrating too, because I was wanting to learn. And from that experience, I learned that if
I wanted to learn anything about STEM, I had to have a male teacher.
However, the male STEM teachers related better to their male students, so that Reed and the
female students were less engaged, despite slightly outnumbering the male students. Reed was
also hesitant to approach male STEM teachers because of the rumors about romantic
entanglements that might result. Due to these factors, Reed found most of their mentors in the
humanities.
Mathematics was different from other STEM fields in high school for Reed because these
courses had female teachers. Reed was more comfortable in these classes because they could see
someone doing well at mathematics that they could relate to, and thus could see themself doing
mathematics. Reed particularly appreciated their trigonometry teacher, Mrs. Foley:
She didn’t present [mathematics] as this super hard or scary subject. She presented it as a
problem to be solved. Which I really enjoyed, because a lot of teachers, no matter what
their gender was, they would present math as if, “Ah, this is going to be terrible. This is
going to be so hard.”
When Reed needed to miss the final exam for trigonometry to attend a funeral, Mrs. Foley
assured them that they did not need to take the final exam. Reed rarely experienced that sort of
compassion from STEM teachers; it was more common in the liberal arts and humanities. This
happens to align with the genders of Reed’s teachers for these subjects, as compassion is
considered a feminine trait.
When Reed was a junior in high school, one of the 4-H youth educators, Bonny,
suggested that Reed write a paper over the summer. Never one to turn down an opportunity to
keep busy, Reed readily agreed and wrote a research paper on food insecurity and the caste
system in Nepal. Bonny submitted this paper to an international competition, and as a result,
Reed was able to come to a workshop at Midwest University (MU) about international food
security development for three days, subsequent to which Reed was selected to attend an
international conference about food security. When the keynote speaker talked about how it
would be up to the younger generation to fix the problems that the previous generation had left
behind, Reed realized that they wanted to fix those problems, and they decided to pursue the
field of international development (“development” refers primarily to the increase of a country’s
infrastructure and economic growth).
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University
Despite growing up in a lower-middle class family, Reed always believed that they would
go to college because they excelled as a student. In third grade, Reed learned what scholarships
were, and determined to get one. Because they had achieved highly in school, Reed was indeed
able to get fully funded for all four years of their degree. It is particularly convenient for Reed
not to have any student debt because the field of international development does not pay
particularly well, especially at the entry level. Reed matriculated at MU as an international
agronomy major.
The field of international agronomy focuses on how society grows food, prepares it, and
feeds people at a global level. It is largely the application of chemistry in areas such as adding
fertilizer to soil and preserving food. It brings together many different STEM fields, but in
looking at the distribution of food, also draws from the liberal arts to critically examine social
structures. During Reed’s freshman year at MU, they took mostly agricultural classes. They had
come in with enough AP credits to satisfy most of the general education requirements, so they
could focus on the courses required for their major. Reed particularly enjoyed learning about the
science of soil and what factors impact its productivity. They could engage in hands-on,
interactive learning in this subject, which suited their learning style well.
I found it fascinating, the way the earth works, and the way soil works, in terms of the
glacial formations, the rock formations that occur from it, but also, what does that mean
for the productivity of the soil? … You do a lot of interactive hands-on learning, which I
really enjoy.
The use of the active rather than passive voice here indicates that Reed felt they had more agency
in their classes. Reed found the instructors in the agronomy department to be enjoyable people
who learned all their students’ names and were compassionate and engaged.
Reed’s international agronomy major required them to take a certain number of
mathematics credits, and so they took Calculus I and II. Reed found Calculus I to be easy
because it was largely a review of AP Calculus, and the instructor was sweet if vaguely confused
much of the time. Calculus II, on the other hand, was a different story. It was not that the
material was much more difficult for Reed, although it was no longer review. The issue was that
the instructor, Ryan, was much harder to cope with. He would yell and scream at the students
during class, and Reed describes him as erratic and confusing. Reed found this particularly
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unsettling because they had some trauma from childhood associated with their parents yelling at
each other. Consequently, Reed did not enjoy Calculus II. They have not taken any mathematics
classes since, partially because they are not required to do so, and partially because they had such
a bad experience in Calculus II.
During their freshman year at MU, Reed continued their religious involvement by joining
a Christian organization on campus. They even went on a mission trip to Europe with this group
for three weeks the following summer. While Reed loved the city that they visited and would
like to go back some time, they did not enjoy the trip with this group. In hindsight, this was at
least partially because they were dressing in a very feminine manner and wore makeup every
day. After it was over, they only had a break of ten days before leaving for a research internship
in China for two and a half months. As a result, Reed did not have time to process their feelings
about the trip to Europe before starting a new experience in China. Reed was the only American
in the Chinese research facility, and so they had a lot of alone time to think. They would go out
with their mentors and play volleyball every night, but they still ended up alone in their room at
the end of the day. They started to question why they had hated the trip to Europe so much.
Near the end of their time in China, Reed went out to karaoke with a Chinese girl who
had become a good friend and was a master’s student at the institution where they had their
internship. While there, the girl and one of her other friends sang Katy Perry’s “I Kissed a Girl.”
This made Reed feel something that they did not have the language to express. When they got
back to their room that night, it suddenly hit them:
It is not normal for someone to want to kiss a girl, that they’re like, “Man, she’s really
cool. She’s totally just my friend.” No, that’s not normal. So, I had this whole breakdown
in China. And I was like, “Fuck. I’m gay. Great. What am I going to do with this?”
Reed did not know what to do about this revelation, and so they proceeded to ignore it for the
time being. They continued to present as very feminine and went back to MU for their
sophomore year. Repressing their sexuality led to an increase in Reed’s depression, from which
their schoolwork suffered a bit, but because they still feared failure, they continued to do
relatively well academically. They were still involved with the Christian organization, but they
knew that something was not right.
As part of their international agronomy major, Reed needed to take a cultural awareness
course. Reed had heard negative things about the course that most agronomy students took to
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fulfill that requirement, and so they asked their advisor what the other options were. Reed
decided to take International Perspectives on Gender from the women’s studies department
because it was the only option that centered around culture and international perspectives. Their
family had always leaned to the left politically, and so they were also open to that aspect of a
women’s studies class. The instructor for this course was genuine and open. He encouraged
students to be engaged, ask questions, and participate in discussions, even though there were 50
students in the class. It was one of the most enjoyable classes that Reed had the opportunity to
take at MU.
As part of International Perspectives on Gender, Reed wrote a reflection paper about their
own identities and how those impacted their relationship with the world. Reed processes
primarily through writing, so this was an important exercise for them.
I started off the paper saying, “I am a white, heterosexual, able-bodied woman.” And then
literally like a page and half later, I was like, “I’m not so sure about the heterosexual
part.” I turned it in like that, too.
Reed’s instructor handed back their paper with a paragraph written about how he was grateful
that Reed was so vulnerable in their writing, and that he would be there if Reed needed anyone to
talk to about what they were processing. Reed realized that “the only way I could conceptualize
understanding my own queerness” was by continuing to take more women’s studies courses.
They initially planned to minor in women’s studies, but when they realized they were on track to
graduate after two years because they had come in with so much AP credit, they decided to add
women’s studies as a second major so that they would spend four years earning their degrees.
The first person that Reed came out to (aside from their instructor) was their roommate,
who was very supportive. Reed next decided to come out in the Christian organization they were
still attending. When they did so, the head staff woman convinced Reed that they should go talk
to her friend who had gone through the same thing. This friend turned out to be a conversion
therapist that the staff person had seen speak once. Reed had an instinct that they should not go
talk to them alone, and so they brought their roommate with them. This instinct turned out to be
right:
Three hours later, this woman has basically told me – she’s dehumanized me, told me
that my sexuality was akin to cannibalism and vandalizing a car, and all of these different
things. All of these really damaging things. And I left being very damaged.
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Reed grammatically positions themself as an object in relating this experience, which conveys
the dehumanization and loss of agency that they felt in that situation. After Reed and their
roommate finally managed to extricate themselves, Reed felt full of rage. They needed to go to
therapy for six months afterward to work through the trauma they experienced and have been
going to therapy on and off ever since to check in on their mental health. After this incident,
Reed left religion and the Christian organization behind and began to change their gender
presentation. They started to dress more masculinely and shaved the side of their head, but they
continued to wear makeup on a regular basis.
Reed decided to take Introduction to Women’s Studies the next semester. The instructor
was very funny and engaging. Reed appreciated that there was a more egalitarian relationship
between the instructor and students in these classes, where the instructor was always willing to
learn from their students. Women’s studies courses are based on theory and discussion, which
suited Reed’s learning style. The cumulative project for this class was an activist project rather
than a final exam or a paper. Reed’s group organized a campaign for free, anonymous STI
testing on campus. Reed enjoyed the hands-on, meaningful work that they were able to do for
this course. They have also found that their women’s studies instructors are more compassionate
and accommodating of mental health issues than their STEM instructors. This is possibly
because the field of women’s studies deals directly with people’s lived experiences, while STEM
classes are more removed and detached from lived experience. STEM instructors seem more
likely (to Reed) to subscribe to the American dream narrative of “pull yourself up by your
bootstraps,” while women’s studies instructors are more cognizant of the complicating factors
that influence people’s interactions with academia.
Reed continued to experiment with their gender into their junior year. They were still
wearing makeup every day; the primary changes they had made were shaving part of their head
and acting more masculine in their mannerisms. While this was more comfortable for them than
before, they still did not feel that it quite fit them. They decided to shave off all of their hair in a
very masculine cut and began to dress in a more masculine way. They found that they were much
more comfortable with this presentation, but they did not feel the need to dress that way every
day. As they learned more terminology, they decided the labels that fit them best were nonbinary
and genderfluid.
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And so once I got to that point, I think it was easier to be able to – honestly, to get
dressed in the morning. Wouldn’t stand in front of my closet being like, “Fuck, what
gender am I today?!” But just being able to present myself how I am and being
comfortable in that presentation.
Gender performativity theory (Butler, 1993) is sometimes misconstrued as meaning that the
gender one presents is entirely voluntary, and that one does in fact pick a gender from one’s
closet every morning. While Reed’s gender fluidity sometimes aligns with this narrative, there
are also circumstances beyond their control that influence their gender presentation. For instance,
when the weather is hot, they find it harder to comfortably dress androgynously. They are
sometimes perceived as a cisgender woman but prefer to be perceived as androgynous or more
masculine. They know that how they are perceived with relation to gender is not entirely in their
control, and they thus often use passive voice to describe how they are perceived (e.g., “people
will read me as a cis woman,” “coding me as a bitch”).
Reed surrounds themself with people who affirm their gender identity, but also challenge
them to think critically about it. For instance, they appreciate being challenged to consider
whether their nonbinary identity is a rejection of femininity. One reason they might identify as
nonbinary, rather than female, is because they had some traumatic experiences with female
authority figures earlier in life and may have wanted to distance themself from that role. Reed
believes that the college environment has been key to being able to explore and embrace their
gender identity and sexual orientation.
I feel like I never would have truly understood these concepts on my own. If I had not
been in a college environment, I don’t think – I could have read about it online, I could
have educated myself that way – but I don’t think I ever would have fully understood if I
had not been challenged frequently about my ideas on gender. Especially in a personal
way with people I know.
The process of reflecting on their identities critically through writing, having conversations with
people about these topics, and being challenged on their ideas about them led Reed to have a
more complete understanding of themself and their place in the world.
Reed enjoys playing with their gender. For example, when they are around gay men, they
will exaggerate their masculinity in a satirical spirit, where those around them will comment how
Reed’s voice is deeper than theirs will ever be. This sort of parody of gender, in which it is
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exaggerated for pleasure and amusement, is similar to the subversive spirit of drag. Reed feels
more comfortable acting in a feminine way when they are alone with their partner, because then
they do not feel like they need to prove anything. Reed has also become more comfortable with
their body as they have begun to present more authentically, both as a fat body and as a queer
body. They are more confident in their interactions and can be more present in the conversations
they are having because they are not constantly worried about their appearance. Reed’s
mannerisms are more masculine, especially in an academic setting, where they assert themself,
have confidence, and unapologetically take up space. They also try to check their privilege,
however, and make sure that they are not silencing others by asserting themself. In group
projects, they make sure to ask others who might be marginalized because of their gender, race,
and/or other factors if they have anything to contribute. This is one way that Reed’s
intersectional feminism and activism manifest themselves in an academic setting. Reed is not
afraid of confrontation and does not mind being considered a “bitch” if they are read as a
confident cisgender woman.
Reed enjoys queering their gender as nonbinary and genderfluid because they want to
challenge people’s preconceived notions about gender and the gender binary. They describe their
path on the gender oppression plane during college as in Figure 7. They begin approximately
where they were at the end of high school, when they were still heavily involved with
Christianity and were presenting in a relatively feminine way. At this point, they were
experiencing a moderate amount of gender category oppression, and considerable gender
conformity privilege. Their presentation became even more feminine for a short while, and then
they began to gradually present as more masculine, at which point they moved down on the
graph and curved to the right and then the left. This means that they experienced much more
gender transgression oppression, and less and then more gender category oppression. Reed
describes this curve as a question mark, “just like my gender.” This curve does not represent a
unidirectional path, but rather, they move along this curve on a regular basis, depending on their
gender presentation on any given day. The movement of the curve to the right and then back to
the left is interesting. I surmise that this is because Reed experiences fewer expectations related
to gender category when they present more androgynously and more when they present as
masculine. Another possible explanation is that there is a certain amount of deviation from the
norm that is tolerated, and more transgression of gender norms in terms of behavior is accepted
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when their appearance deviates from them slightly than when their appearance deviates from
gender norms more drastically.

Figure 7: Reed’s position on the gender oppression plane during college
Just as Reed’s gender presentation queers the boundary between masculine and feminine,
their academic interests queer the boundary between STEM fields and the liberal arts. They are a
double major in international agronomy and women’s studies, with a minor in Spanish.
International agronomy is STEM based, as it deals with the science of food production and
distribution, but it also couples itself well with liberal arts, because it looks at international
understandings of agriculture and requires an understanding of international cultures. Reed’s
women’s studies courses focus on a global understanding of oppression of people with
marginalized identities, and the people who are often overlooked in development. Together, the
two majors help Reed to develop an understanding of STEM problems, such as food insecurity,
in a complex network of structures of oppression. The Spanish minor makes Reed more qualified
to work in Spanish-speaking countries, such as much of Latin America.
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Many of Reed’s classmates in their agriculture courses are “good wholesome Christian
farmers” from the rural Midwest. MU is probably the most progressive environment that these
students will ever be exposed to, and MU is a relatively conservative university. Reed recognizes
that this is stereotyping these classmates to a degree, but this is something that they need to do to
survive and navigate in that space as a method of self-preservation. On any day when they will
be in agricultural spaces, they “make a decision of whether or not to dress super queer for that
space, or to dress down as more feminine.” Since Reed is genderfluid, this is not overly
uncomfortable for them, but they feel that they need to be careful in that environment. Reed is
sometimes frustrated by the ignorant and offensive comments of their classmates (such as, “I saw
a transvestite the other day!”), but they do their best to be a compassionate educator to their
peers, as this might be the only opportunity those people have to learn about people who are
different from them.
Reed had a classmate in their agriculture program who was gender variant and recently
graduated, and they miss having another queer person in that space. It provided Reed a level of
comfort and community to know that they weren’t alone and that at least one other person
understood what it was like to be queer in that space. It lent a certain camaraderie, and assurance
that Reed wouldn’t have to stand alone against the rest of the class. It seems that one other queer
person in the classroom is enough to provide a critical mass and alleviate the stereotype threat of
being queer in a conservative field (Steele, 2010). While the faculty in the agronomy department
have been accepting of Reed’s identity, this is not always true of their classmates.
Attending professors’ office hours is another situation in which Reed is wary of their
reception when they are presenting as visibly queer. While no faculty members have overtly said
anything negative to Reed, they will sometimes act uncomfortable around them, which puts more
pressure on Reed to be the professional one in the interaction. Reed surmises that these
professors are worried that they will say something offensive and are thus afraid that they will
provoke a confrontation. They also probably think that their discomfort is not noticeable, but it
is. If the professor has been to the LGBTQ inclusion training provided by the university, then
that person is more likely to be comfortable and Reed is less stressed about the interaction, which
helps their conversation be more productive. Reed recommends that all faculty and staff attend
LGBTQ inclusion training if they haven’t already. They also think that people who are
uncomfortable around them should use a search engine to find pictures of trans and queer bodies
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to normalize them: “I feel like the normalizing of bodies helps people to really just internalize,
‘Okay, this is fine. There’s a lot of people like this. This is okay.’”
Looking Forward
Reed wants to work in development, either national or international, with marginalized
people. They would prefer to work with LGBTQ people, because they are a part of that
community, but they would also consider working with women, racial minorities, and indigenous
people. While development often promotes a colonial perspective and silences the voices of
those it is purportedly trying to help, Reed wants to work to decolonize development and combat
systemic structures of sexism and racism. They want to work for a non-governmental
organization (NGO), but only one that centers the voices of the oppressed. They do not want to
work for a religion-based NGO because they are no longer religious, and such an organization
would be unlikely to accept or support their gender identity and presentation. Reed expects to be
open about their gender identity in their future workplace because the fluidity of their gender is
difficult to hide, and it would feel dishonest to not be authentically themself. They want to have
the freedom to subvert the gender binary. This may affect in which countries Reed is willing to
work, at least if the position is long term. They are reluctant to break down the structures of a
society to which they do not belong, and dressing in a more feminine way would be tenable for a
few weeks, but not on a longer basis.
Reed wants to take a year or two after graduation to work for an NGO, the Peace Corps,
or a similar organization. Reed had applied to the Peace Corps at the time of the study but
expected to be rejected because of their history of mental health issues. They are also considering
taking a fellowship year abroad. Their experiences during this time will determine how they
proceed in the rest of their career. After a year or two, they expect to return to university to get a
graduate degree. While they will almost certainly earn a master’s degree, they will wait and see
whether they are inclined to pursue a doctorate as well, though they consider it likely. Reed
expects that after fifteen or twenty years working in development, they will want a change of
pace and return to academia as a professor.
Reed would consider their career a success if they can help marginalized people to feel
empowered to make change, and go on from there to lead happy, fulfilling lives. Reed had
influential mentors who made them feel empowered but also critiqued them if they were not
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including all voices, and Reed would like to do the same for others. They also want to take
power back from monolithic companies in agriculture. They believe that food security,
particularly access to safe, nutritious, healthy food, creates opportunities for economic growth,
and so they will likely focus on this area.
Looking Back
Reed would not change much about their academic career, particularly because they
believe that it is more productive to plan for the future than it is to regret the past. Regarding
their gender presentation, however, they wish that they had been more authentic their whole life.
They recognize that this would not always have been possible, particularly when their mother
was buying their clothes, but they wish they would have tried. They would tell their younger self
to stop trying so hard, both academically and in trying to please everybody. They wish they had
“snapped out of” being hyperfeminine sooner than they did. This dichotomy between their
personal and professional lives is likely connected to the fact that Reed almost always uses the
active voice when referring to their career choices, but frequently describes their interactions
with others in relation to gender in the passive voice, especially when they were younger. Reed
recognizes that they needed to go through a period of self-doubt and dysphoria to get to the place
of acceptance they are at now:
I think all of my past kind of led up to me being able to me being able to be who I am in
this moment, of being able to feel comfortable presenting myself however I present
myself. And just genuinely loving my body for the first time in my life. And loving the
way my body looks to me.
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CHAPTER 5: DISCUSSION

This study was designed to answer two questions: (1) How have the experiences of
postsecondary transgender students in STEM education varied with their gender presentation?
(2) How do their experiences with mathematics compare with other STEM fields? In this
chapter, I discuss the answers to these questions. Based on the experiences of my participants, I
propose a model of gender refraction. I discuss my use of the gender oppression plane and
critical narrative analysis. I then consider the role of factors other than gender, such as power
structure and mental health. Finally, I discuss connections to existing literature and suggest
directions for future research.
Gender Refraction Model
When I had completed interviews with six of my participants and was waiting for the
seventh (Reed) to show up for our first interview, I was contemplating what might be a good
metaphor for my participants’ experiences. I particularly wanted a metaphor that drew from a
STEM field. I was thinking about how the gender binary is transformed into a variety of gender
identities and thought of how a prism refracts white light into a rainbow of color. I quickly grew
very fond of the metaphor of refracting gender from a binary to a spectrum, and Reed thought it
was appropriate as well. I thus propose a model of gender refraction (see Figure 8). In this
model, one’s gender initially appears to stay within the confines of the gender binary because
that is what is enforced. However, when provided with an open and accepting environment with
respect to gender, this environment acts as a prism that reveals an entire spectrum of gender
identities. A spectrum of gender identities does not imply that all possible gender identities are
on a continuum from male to female, but rather that there is a myriad of possibilities with infinite
variations. The identities that have been revealed typically outlast the prismatic environment that
allowed them to come into focus. The important part of this metaphor is that the spectrum was
always there; it simply was not visible until the conditions were favorable.
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Figure 8: Gender refraction model
For each of the participants in this study, college acted as the prismatic environment.
However, I believe that any environment that exposes people to a variety of possible gender
identities and allows for the safe exploration of one’s own identity can act as such an
environment. This describes some environments other than colleges or universities and does not
describe every college or university. I believe that there are three elements that can contribute to
an environment acting as a prism: (1) People have the opportunity to learn about transgender and
nonbinary gender identities. (2) There are other people expressing transgender, nonbinary, and
gender non-conforming identities. (3) Everyone has the opportunity to explore their own identity
(or identities) without consequence, social or otherwise. The environment is more or less open
and accepting depending on the degree to which it meets each of these three criteria. The degree
of openness necessary will depend on the individual involved and the particular gender identity
(e.g., an environment might be supportive of transgender men and transgender women, but not
nonbinary people). Different people experience the same environment differently; what functions
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as a prism for one person may not for someone else. This depends largely on the people one
surrounds oneself with. For instance, the environment that Midwest University provided for
Reed when they were involved with a conservative Christian organization is not the same
environment as Reed experiences it now. This is how Reed described the effect of the college
environment on their gender identity and expression:
I feel like it’s been a lot more freeing. Largely because I’ve been able to surround myself
with people who are very affirming of my gender. But also who challenge me. Not
challenge my gender identity, and they’re like, “Ah, no, you’re not trans,” but instead,
challenge me to think about why do I do the things I do with my gender? … I feel like I
never would have truly understood these concepts on my own. If I had not been in a
college environment, I don’t think … I ever would have fully understood if I had not
been challenged frequently about my ideas on gender. Especially in a personal way with
people I know.
For Reed, the academic environment, particularly women’s studies courses, played at least as
much of a role in helping them to understand their gender identity as the social environment.
The amount of time necessary for an individual to exist in a prismatic environment before
their gender is refracted varies with the individual. For Hannah, she felt like a girl her entire life,
but it was not until she was working towards her doctorate that she felt she could safely express
her gender identity. For Peter, even though they knew transgender people when they were an
undergraduate, they did not realize that they were nonbinary until they were working on their
master’s. Peter did not begin to express their gender identity until they were working on their
doctorate, and still have not fully expressed their nonbinary identity. For Reed, their time as an
undergraduate was sufficient to embrace and express their genderfluid identity. Of course, some
people are cisgender, and will remain within the gender binary. I believe that we need to create
more environments in our society that can function as prisms for gender, particularly ones for
children, since as Hannah said, “Every year that passes when you are not your actual gender, it
feels like a waste.” Providing prismatic environments other than college or university is also
important because not everyone can attend college, and the safety to explore one’s gender
identity should not be constrained by academic ability, inclination, or financial resources.
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Transgender Students’ Experiences in STEM
Comparing Mathematics to Other STEM Fields
Hannah’s experiences with mathematics did not differ considerably from her experiences
with other STEM fields through secondary school, except that she had more extracurricular
experiences in other STEM fields than in mathematics. For instance, she participated in the
science fair every year and went to space camp, activities that were focused on science and
engineering, but not mathematics. Once enrolled in college, Hannah contrasted the mathematics
courses offered by the mathematics department to the mathematics courses offered by the
engineering department, rather than contrasting mathematics courses to engineering courses. For
Hannah, the mathematics courses offered by the mathematics department “could have been
better, mostly because the teachers weren’t that good, I felt they were a little boring to listen to.”
Meanwhile, the same instructors that taught her engineering courses also taught the mathematics
courses offered by the engineering department and could tailor the examples they used to
Hannah’s program area. Hannah enjoyed her mathematics classes more when they were applied
to engineering than when they were more abstract and theoretical. She also found the applied
mathematics taught through the engineering department to be easier to grasp.
Mathematics always stood out for Peter as their favorite subject and the one in which
they were most confident. Aside from their father, their family members were not
mathematically inclined, which meant that Peter’s ability in the subject was admired. Peter
enjoyed the respect they earned by their abilities and being seen as smart. Once they started
taking courses at FCC, Peter picked more classes in mathematics than in any other subject. They
took chemistry, physics, and computer science, and then nearly every mathematics course on
offer. Perhaps not surprisingly, then, when Peter transferred to SUU, they found that they were
reasonably well prepared for a mathematics major but were not well prepared for an upperdivision physics class. Peter appreciated STEM fields for being based in fact. They particularly
liked mathematics because of its logical reasoning structure. Peter likes the certainty that
mathematics provides, as once we have a valid proof of a theorem, we will never discover any
evidence that invalidates that finding. They consider mathematics to be primarily a system of
interlocking logical structures, with applications or modelling as secondary. Peter considers
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computer science to be composed of logical systems, so their decision to minor in this field
makes sense since they view it as similar to mathematics.
Reed’s classroom experiences have been heavily influenced by their affective
experiences with their teachers. Thus, for them, the main difference between mathematics and
other STEM courses was the teachers that taught those subjects. Throughout high school, Reed
had no positive experiences with a female STEM teacher outside of mathematics, and their male
STEM teachers did not relate to them as well as they did to the male students in the class. Reed
was also apprehensive about approaching their male STEM teachers for help because of the
rumors that might result. This limited the appeal of science, engineering, and technology classes
in high school for Reed. For their mathematics classes, on the other hand, Reed had primarily
female teachers with whom they could relate, and thus had more positive affective experiences in
those courses. They also felt more comfortable approaching their (female) mathematics teachers
for help when they needed assistance. Extracurricular activities were very important for Reed.
They had many positive experiences with agriculture and scientific experiments through their
participation in 4-H. They also participated in MathCounts and Science Olympiad. Once Reed
began attending Midwest University, they had more positive experiences in agriculture courses
and other science classes, particularly those in which they could apply the knowledge they were
learning in an interactive manner. Reed’s Calculus I course was enjoyable enough, but their
Calculus II course was decidedly unpleasant, again because of affective experiences with the
instructor.
Overall, my participants’ experiences with mathematics as compared to other STEM
fields depends largely on whether they prefer abstract, logical subjects or more applied
knowledge. Hannah and Reed enjoyed being able to apply their knowledge, and thus entered
other STEM fields, while Peter preferred the abstract, logical nature of mathematics, and chose
to pursue that field. While applied mathematics is a valid field of study apart from other STEM
fields, it was not one with which any of the participants had experience.
The second most important factor in my participants’ experiences of mathematics was the
instructors they had. Each participant could describe a math teacher that they enjoyed having,
and this was a female instructor in each of their accounts. This is an interesting coincidence. The
gender of the instructor played a direct role in Reed’s experiences, but if it played a role for Peter
or Hannah, they were less aware of the fact. Reed and Peter enjoyed their pre-university

104
mathematics courses more than their other STEM courses, while Hannah enjoyed mathematics
and science equally.
All participants experienced mathematics as abstract, as opposed to science and
engineering which offered opportunities for hands-on, interactive learning. This appealed to
Peter, while Reed and Hannah preferred to apply their knowledge. Since our culture typically
codes abstract knowledge as masculine and concrete knowledge as feminine (Harstock, 1987),
this may contribute to the characterization of mathematics as masculine. As Peter commented,
the culture of mathematics education is more feminine than the culture of pure mathematics, and
the teachers that Hannah and Reed had for mathematics through high school were likely
mathematics educators rather than mathematicians. This, combined with the fact that they all had
influential female mathematics teachers, may help to explain why Hannah and Peter did not
consider mathematical performance as something that should be considered masculine.
Mathematics as a Masculine Subject
Although none of the participants felt that mathematics should be masculine, Reed and
Peter both acknowledged that it is commonly seen as such. Peter speculates that their
mathematical ability growing up may have been interpreted as a type of masculinity which then
excused them from performing other types of masculinity. Thus, their mathematical performance
may have lessened the gender transgression oppression that they experienced. For Hannah, on
the other hand, her academic excellence became another reason that she was ridiculed, which
may be because academic performance, even in STEM, was not an accepted form of masculinity
in Costa Rica where she grew up. Thus, mathematical performance as masculinity is not
universal, but it is interesting to see how performance in mathematics corresponds with gender
performativity in different contexts. For Reed, performing well in mathematics and science was
one way for them to prove that they were different from girls their age, which indicates that Reed
did see mathematics as a masculine subject to some extent. Since Reed related best to girls who
expressed interest in activities that are often coded as masculine, this may further explain their
positive experiences with female mathematics teachers.
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Differences in Experience with Gender Presentation
When I began this study, I expected my participants to be attuned to differences in
gendered treatment as their gender presentation changed. However, I also found that they noticed
differences in gendered treatment even before they began to change their gender presentation.
Hannah did not comment on how boys and girls were treated differently through high
school, aside from the oppression she experienced for being too feminine for someone assigned
male at birth. Hannah was very socially isolated during this time, and so this absence is likely
explained by the fact that she tried to avoid interacting with her peers. Once Hannah arrived at
college, she felt mostly invisible for the first year or two, which she notes was an artifact of male
privilege. As she advanced in her undergraduate program and there were fewer people in her
classes, Hannah noticed that:
Classmates and teachers were always more inclined to help the girls who were having
trouble, but on the flip side of that, might not always have expected other girls to be able
to finish the assignment without assistance. Male classmates received less attention and
help, but also received a “vote of confidence” from the teacher where it was assumed that
they wouldn’t have too much trouble finishing their work.
This difference contributed to Hannah’s gender dysphoria, since she was treated like a boy
instead of a girl, with her mistakes being overlooked or excused. Hannah also noted that there
were only three girls other than herself in a cohort of 120, and so they were hypervisible and
expected to work together. As she spent more time in the department, Hannah noticed a similar
trend among the faculty. Although the three most prominent researchers in the department were
women and well respected, they mostly kept to themselves and were distant from their male
colleagues.
After coming to Midwest University and beginning to consider their gender identity
more, Hannah noticed gendered differences more acutely. The invisibility she had appreciated at
the beginning of her college career now felt “disgusting and obvious.” She hated it when
someone assumed she would know something or when they deferred to her. At this point, her
dysphoria became unbearable, and she stayed away from classes until she transitioned and began
presenting as female. Hannah noted a marked change in her interactions in professional settings
once she was seen as a girl:
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I feel like it’s a lot easier to get talked over now, like people will just talk over me all the
time, and I’m like, “So I have this idea that might help here and everything,” and
someone else will be like, “Oh, I have this idea that might help me here,” or whatever,
and it’s the exact same thing, and theirs gets listened to, and I’m like, “Okay, yeah, I just
said the exact same thing two minutes ago.”
Despite this decrease in respect, Hannah is not upset about it, only annoyed, because these
experiences now correspond with her gender identity. This lack of respect or esteem has been
evident in her interactions with her classmates, rather than her instructors. She still feels valued
and accepted academically and professionally in engineering, which she was afraid would not be
the case.
Peter noted that privilege and oppression are artifacts of social interactions, and for much
of their early life, they did not interact with others very much. While they have since learned
more about the forms of discrimination women face in STEM fields, Peter did not notice any of
this firsthand. They note that it is hard to observe something not happening, and so the inherent
invisibility of male privilege contributed to Peter’s lack of attention to this subject. Being autistic
may also have limited Peter’s attention to social interactions, including those predicated on
gender. Peter currently avoids presenting as more feminine in professional contexts, which
means that their experience has not changed as much as Hannah’s. Peter says, “I am not entirely
certain what the reaction would be, but I am aware of the influence of privilege and am not
strongly inclined to find out.” The discrimination that Peter worries they would experience is
something they have read about rather than something that they have observed. Peter does not
experience the intense dysphoria that Hannah did at being addressed as male, and thus they do
not think that any satisfaction they might experience from presenting in a way that aligned with
their gender identity would adequately compensate for the loss of male privilege.
Another reason that it is difficult for Peter to comment on how their gender presentation
has affected their experiences is because the shift to growing their hair out and wearing slightly
more feminine clothes occurred at the same time they moved from a mathematics program in
California to a mathematics education program in Canada. Thus, there were at least two other
factors that could account for any differences besides gender presentation, especially since the
culture of the mathematics education program was less masculine than that of the mathematics
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program. This makes Peter feel more comfortable in mathematics education, but makes it
difficult to pinpoint the reason behind any changes in their experiences.
Growing up, Reed noticed that they and the girl in their engineering class would be
scolded for talking when they had work time, while the male students never were. They
interpreted this as gendered discrimination. They also noticed that they would get fewer science
books as gifts than their brother, which seemed to be their parents’ way of indirectly
discouraging them from pursuing that field. As their gender presentation became more feminine
throughout high school, they were encouraged more in their non-STEM courses, which seemed
to correspond with the change in their gender presentation. They also began to be told, “You’re a
girl, so you can’t do this.” Their male science teachers were more engaged with their male
students, which meant that Reed felt more comfortable in mathematics where they had female
teachers.
As Reed’s gender presentation has become more masculine in college and they have
become more comfortable with their gender identity, they have altered their behavior
accordingly. They have grown more comfortable asking questions and engaging in STEM fields.
The primary change has been in how Reed decides to act in professional spaces, exhibiting more
masculine characteristics such as asserting themself, being confident, and unapologetically
taking up space. Reed does not believe that these things should be coded as masculine but
recognizes that they often are. They have become more assured of themself as they have come to
terms with their gender identity. This means that Reed is less preoccupied with their appearance,
and consequently has more cognitive resources to devote to the situation at hand. This change in
Reed’s mannerisms means that they are sometimes considered “bitchy” if they are read as a
cisgender woman who is confident and assertive. Reed is also more willing to ask questions of
instructors and criticize them if they disagree with them. They feel that they need to be careful
with their gender presentation in agriculture spaces in order to feel safe and productive. Thus, the
primary effect of changes in Reed’s gender presentation has not been how others interact with
Reed, but how Reed interacts with others.
As privilege is largely the absence of oppression, it can be difficult to notice (Faludi,
1991). This explains why Hannah and Peter do not have much to say about their gendered
experiences in STEM prior to university; their gender category privilege was largely invisible. It
only becomes notable when they observe others experiencing some form of oppression from
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which they are exempt, as with Hannah when she noticed that the expectations for female
students were lower than the expectations for male students. Reed, however, was assigned
female at birth, and noticed the ways in which they were discriminated against or discouraged
from STEM fields as a child. These were subtle ways that those experiencing male privilege
around them may not have noticed. Thus, it is possible that those presenting female around
Hannah and Peter may have had similar experiences to Reed’s of which Hannah and Peter were
oblivious. Peter’s autism is another possible explanation for why they did not observe gender
category oppression or privilege. The invisibility of gender category privilege may also explain
why the changes Reed noticed after they began altering their gender presentation were all
changes initiated by Reed, rather than how others interacted with them. However, due to their
interest in feminism and marginalized identities, Reed also works to make sure that those around
them are given space to contribute and does their best to check their own privilege.
Hannah’s observations of gendered treatment, both before and after her transition,
indicate that women in electrical engineering are under a considerable amount of stereotype
threat (Steele, 2010). This is evident from the fact that they were expected to need more help,
and that their ideas and contributions were not given the same consideration as those of their
male peers. The stereotype threat is also evident in the way they were more visible and expected
to interact primarily within their own group, both as students and as faculty. The positive female
role models in the department may have provided some measure of stereotype inoculation
(Dasgupta, 2011), but not enough to nullify the effects completely.
Critical Examination of Power and Agency
Privilege and Oppression
Before beginning this study, I assumed that gender-based privilege and oppression were
relatively self-explanatory concepts. Privilege described unearned positive aspects of one’s
experience based on gender category or conformity, and oppression described unearned negative
aspects of one’s experience based on gender category or transgression. While I expected some
confusion about whether some experiences were due to gender category or
conformity/transgression (or both), I did not expect the experiences of privilege and oppression
as positive and negative, respectively, to be reversed. However, I have learned that gender
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dysphoria can cause male privilege to seem like a burden, and female oppression to seem like a
gift. This is primarily true for Hannah, as Peter has not noticed enough differences in experience
based on gender in a professional environment and continues to view male privilege as
something desirable that they are reluctant to surrender, and Reed prefers to be seen as more
masculine and thus appreciates any gender category privilege they may be afforded. For Hannah,
the unearned respect that she received when presenting as male was undesirable, while the lack
of that respect when she presented as female was affirming. Her discomfort with male privilege
worsened over time as her gender dysphoria worsened, as the invisibility associated with male
privilege initially seemed protective but grew to feel increasingly dissonant. Thus, although her
classmates respect Hannah’s ideas less than when she was presenting male, she does not seem to
consider this a form of oppression because her experience is more positive. It is possible that as
Hannah grows more accustomed to being perceived as female, the lack of respect may become
more objectionable to her, but it is impossible to say whether or not this will be the case.
Black and Stone (2005) define social privilege as “any entitlement, sanction, power,
immunity, and advantage or right granted or conferred by the dominant group to a person or
group solely by birthright membership in prescribed identities” (p. 245). I would contest the
“birthright” portion of this definition, as one’s attributed gender is not always the gender one was
assigned at birth. However, the rest of this definition describes social structures that advantage
one group over another. Since that is not the aspect of privilege with which Hannah disagreed, I
suggest that rather than reconceptualize how we define privilege and oppression, we instead need
to interrogate the effects that they have on the individuals experiencing them. Privilege is not
always a positive experience if it is afforded on the basis of an identity that one would prefer not
to claim, and oppression is not always negative if it indicates the attribution of an identity one
does wish to claim. I recommend that the research community think more critically about
whether privilege is always desirable and oppression always objectionable.
Gender Oppression Plane
One of my innovations for this study was the visualization of Rands’ (2009) gendercomplex approach as the gender oppression plane. This was a useful tool for visualizing
participants’ experiences throughout their lives in a succinct image. It also helped to capture the
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variety of the participants’ experiences and drew out some interesting ways that they thought
about their experiences.
Hannah initially experienced a great deal of gender transgression oppression, and thus
any gender category privilege she experienced was unnoticeable, although she admits there must
have been some that she did not notice (see Figure 9). When she moved to college, the gender
transgression oppression that she experienced was no longer external pressure, but rather
something that she had internalized, in that she did not give herself permission to be feminine.
As she transitioned and began presenting female, that aspect of her experience disappeared, and
she moved higher on the plane. As Hannah still felt very privileged once that was gone, she did
not indicate a decrease in gender category privilege/an increase in gender category oppression.

Figure 9: Hannah’s gender oppression planes
For Peter, the movement in their experiences up through community college indicated a
difference in the people with whom they interacted rather than a change in gender presentation
(see Figure 10). This is a helpful reminder that the social context is as much of a factor as gender
presentation (Fenstermaker, West, & Zimmerman, 2002). On the graph for their college
experiences, Peter marked where they currently are and also where they expect they would be if
their presentation aligned with their gender identity. Although that is only hypothesis, it is
helpful in reinforcing that unlike Hannah and Reed, Peter’s presentation does not fully reflect
their gender identity.
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Figure 10: Peter’s gender oppression planes
Reed’s movement on the plane in the first part of their life was considerable with respect
to the vertical axis and slight with respect to the horizontal axis (see Figure 11), but they
described that movement as an increase in the total amount of gender-based oppression
experienced. This indicates that the amount of oppression that Reed considered possible for
gender transgression was less than the amount of oppression Reed considered possible for gender
category. In college, they moved back down to where they had started at the beginning of their
school career and where they had always been more comfortable. Reed moves along the curve on
a day-to-day basis. Reed considered the gender oppression plane to be easy to understand and
use, though their background in women’s studies contributed to their understanding of it. They
thought that it was helpful to show the full level of one’s experience and its movement.

Figure 11: Reed’s gender oppression planes
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The gender oppression plane was a useful research tool for participants to describe their
own experiences. If I had asked them to simply describe their experiences and then positioned
them on the plane myself, my interpretation likely would have been different, and so I think that
it was important for them to position themselves to communicate their own view. The use of the
gender oppression plane proved to be suitably flexible. Hannah’s movement was unidirectional
and consistent. Peter was able to indicate movement and to indicate how their identity differed
from their presentation. Reed indicated a curve along which they moved on a daily basis. This
flexibility helped to illustrate the variety of experiences of my participants.
One thing that I would change about this plane for future studies would be the language
used. Specifically, I would substitute “discrimination” for “oppression,” as some participants
seemed reluctant to label their experiences “oppressive.” This would not be a change in the
conceptualization of the plane, as I consider the two terms to be roughly equivalent, but it would
hopefully provide participants with a clearer understanding of its meaning, which would still be
consistent with the meaning intended by Rands (2009). Understanding the terminology was not
an issue for Reed, as their background in women’s studies meant that they had an equivalent
understanding of these terms, and frequently used them in conversation throughout. It might also
be helpful to review the underlying concepts with participants in more depth, to be able to
specify that privilege referred to an increase in social power even if it was experienced as
negative, and oppression or discrimination referred to any decrease in social power even if it was
experienced as positive.
Critical Narrative Analysis and Agency
When looking at the overall patterns in the narratives, it is most common for my
participants to make themselves the subject of a clause when talking about their academic
careers, and the object when talking about their personal lives. This is not an absolute rule, but it
is a general trend. Hannah uses the passive voice more often than Peter or Reed, indicating that
she feels she has had less agency in her life. Looking more closely reveals some interesting
patterns.
Hannah typically refers to her academic activities in the active voice, despite the pressure
from her mother to perform well. There are two notable exceptions to this. The first is Hannah’s
mother pressuring her to choose electrical engineering as her major. The second is when Hannah
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describes career opportunities. From this, we can conclude that Hannah feels that she has been in
control of her academic career and exercised agency, except in choosing an initial major and
further career opportunities. As these are both pivotal moments, perhaps Hannah is not confident
in her decision making and prefers to lean on others for help in this sphere. Hannah most
commonly refers to her social interactions in the passive voice, particularly those instances when
she was bullied, and thus felt she had her agency stripped from her. It took Hannah a long time to
reclaim her power and give herself permission to be authentic. Since transitioning, Hannah still
describes a few interactions using the passive voice, but she now uses the active voice more
often, indicating an increase in her personal agency.
Peter uses an active voice throughout their narrative, both in the social and academic
spheres, although their experiences in the social sphere are limited. An interesting exception is
when describing emotions. Peter often positions themself as the subject in these phrases, as in,
“made me feel better,” “turned me off,” or “those really grabbed me.” This is an interesting
trend that was not evident for Hannah or Reed; it may be related to Peter being autistic. Peter
does describe most of their interactions with Bree in the passive voice, which indicates that Bree
exercises more agency in that particular relationship. The only other time that Peter frequently
uses the passive voice is in describing how they expect others would react to their gender
presentation. This seems to indicate that Peter’s agency in determining their gender presentation
is limited by how they expect others to react. This is consistent with Peter’s gender identity not
fully corresponding with their gender presentation.
Reed uses more passive voice in describing their academic career than either Hannah or
Peter. Although they exercised their agency in making important decisions, they frequently
described their interactions with teachers in the passive voice, indicating that they felt that the
teacher exercised more agency in the classroom than the students. Since entering university, this
has changed, and Reed more often refers to their academic and career experiences in the active
voice. The social interactions that Reed describes in a passive voice are typically negative, which
makes sense considering Reed had less agency in those situations. Like Hannah, Reed describes
instances when they were called names or bullied in the passive voice. Reed also seems to have
had less agency in their relationship with their parents. When describing more recent social
interactions, Reed sometimes uses the passive voice to describe how others see them (e.g., “read
me as a cis woman,” “coding me as a bitch”). Except for that initial judgment, however, Reed
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mostly describes how they act rather than how others treat them, indicating that they feel they
have more social agency now.
Using critical narrative analysis to examine the patterns of how participants position
themselves grammatically helps to decode their choice of linguistic structures to make
deductions about their sense of agency in their lives (Souto-Manning, 2014). While individual
instances are of limited usefulness, looking at broader patterns can be quite revealing. It is
especially useful in comparing spheres, such as the social and academic, or looking for changes
over time. For both Hannah and Reed, embracing their gender identity has increased the agency
they exercise, especially in their social lives.
Intersections of Gender with Other Identities
Gender never acts alone. It is always already conflated with other factors, such as race,
gender, and socioeconomic status.
Religion
Agency goes hand in hand with power, and one of the ways that power is exerted in our
society is through religion (Meyer & Jepperson, 2000), which had a significant impact on
Hannah and Reed. Hannah’s family is Catholic, particularly her mother, and she attended
Catholic school. Both her mother and her school insisted on adherence to a masculine norm,
forbidding long hair, piercings, or feminine clothing. Her mother’s idea of a perfect life with
perfect children is based on the teachings of the Catholic church, which is part of why she has
not been able to accept Hannah’s gender identity. Reed voluntarily joined a religious
organization instead of being born into one, and their choice to do so was influenced by their
struggles with depression. This religious organization expected its members to conform to
traditional gender roles, with the additional message that not doing so would be deviating from
God’s plan and thus a sin. Reed’s involvement with religion eventually led them to a conversion
therapist, at which point they abandoned religion altogether. Thus, Reed’s religious involvement,
though voluntary, also led to stricter gender norms and an inability to authentically express their
identity in that setting. Peter is an atheist, and when they encountered religious messages in
textbooks from Bob Jones University Press, they ignored or avoided them. Thus, while religion
had an oppressive effect for Hannah and Reed, Peter was not subjected to this effect. I do not
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believe that religion is always oppressive or needs to enforce traditional gender norms, but that
was the experience of my participants.
Heteronormativity
The primary way in which religion affected the lives of Hannah and Reed was through
heteronormativity, which was also a prominent social factor apart from religion.
Heteronormativity refers not just to the expectation that any given person is heterosexual, but
also that their gender aligns with their sex assigned at birth (Schilt & Westbrook, 2009). As it is
often aligned with gender essentialism, heteronormativity typically enforces gender norms as
well. Reed and Hannah were both bullied when they were young for transgressing gender norms,
which was their peers’ way of reiterating heteronormativity (Butler, 1993). Some of the names
they were called were derogatory names for homosexuals. Heteronormativity explains why
Hannah felt pressured to be attracted to girls, and why Reed took so long to realize and accept
that they were attracted to girls. While sexuality was not a focus of this study, it does overlap
with gender expression to some extent. For instance, one of Hannah’s classmates assumed she
was gay while presenting as male, and Reed began to change their gender presentation after
realizing they were queer, but before realizing they were nonbinary. Peter’s limited social
interactions did not provide much exposure to heteronormativity as relates to orientation, but
more as it relates to stereotypical gender norms. They had some negative experiences with the
STEM club when they were 16, and they gathered from comments by their mother that they
should not look like a girl. While Peter’s earlier life seems to have been less affected by gender
norms than Hannah’s or Reed’s, Peter’s current presentation is limited more by gender norms
than either of theirs.
Socioeconomic Status
Hannah is from a socioeconomically privileged background with highly educated parents,
which gave her more resources to pursue her STEM interests. Her parents clearly valued
education highly, and it was always expected that Hannah would attend college. As college is
free in Costa Rica, this is less of an effect of financial resources, but would have been influenced
by her parents’ education level and their cultural capital (Lareau, 1987).
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Peter was socioeconomically underprivileged, which limited the opportunities that were
available to them. One example of this is in socialization, as they could not afford to attend
daycare or a gifted program. Given that Peter did not socialize much with their peers when they
were enrolled in school, these opportunities may not have been utilized even if they were within
reach. Community college classes were affordable and within the means of Peter’s family.
Although they did very well with their community college courses and particularly excelled in
mathematics, the poor teaching at FCC for physics limited their options once they transferred to
university. Peter considered a study abroad program, but they could not afford the expense or the
extra time it would take them to graduate, and so they could not pursue that option. They did rely
on financial aid and scholarships to attend university, but they were able to obtain sufficient
funds in that manner.
Reed’s rural background seems to have been more influential than their socioeconomic
status, particularly given their involvement in 4-H. Continuing to attend public school gave them
many opportunities to participate in extracurricular activities and earn college credit through AP
classes. Since they always achieved well at school and participated in many extracurricular
activities, Reed also had no problem obtaining the funding necessary to attend university.
One way in which socioeconomic status impacted my participants’ lives is through the
status accorded to STEM fields. This was primarily connected to the higher pay expected from
such fields. Hannah specifically entered electrical engineering because her mother urged her to
do so, and her mother’s reason for this was that electrical engineering was the highest paying
field in the country. Peter enjoyed the respect they commanded through their skill in
mathematics, which was an artifact of the esteem society places on that field. This is attributed to
the presumed difficulty of mathematics more than its expected salary. Peter also enjoyed
mathematics, but its initial appeal was the admiration they received for their performance in the
subject. Reed’s community placed a greater value on STEM careers, as they were assumed to
pay more money, but they found people in their hometown to be somewhat confused about what
agronomy was. Thus, for Reed, the status accorded to STEM fields was less influential. Rather,
they chose to follow their passion, which they had pursued through 4-H. Overall, the higher
status of STEM fields led Hannah and Peter to choose the fields that they did, but all participants
were passionate about their field regardless of the associated socioeconomic status.
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Ethnicity
All three participants in this study are white, though Hannah is also Hispanic, which
means that my findings apply to white transgender people in STEM fields, but not necessarily
those of other races. Hannah’s experiences growing up in Costa Rica were greatly influenced by
the Latin American culture of machismo, in which any femininity was heavily punished. This
contributed to the severe bullying Hannah experienced as a child. She describes Costa Rica as a
“horrible place to be trans,” so that she did not feel able to transition until moving to the United
States and prefers to avoid returning to her home country. Hannah is also socioeconomically
privileged, which helped her to avoid oppression based on any attributes other than gender
transgression, though that was severe enough.
Neurodivergence
Peter’s autism also influenced their experiences with gender and STEM. They believe
that being autistic probably limited the social gender cues they picked up on, which means that
they may have been immune to some gendered expectations. Individuals with autism are more
likely to be transgender (van Schalkwyk, Klingensmith, & Volkmar, 2015), so there is likely
some truth to this statement. The statistical finding from the research is limited, however, as it
required a clinical diagnosis of both Autism Spectrum Disorder and Gender Dysphoria. Future
research should allow participants to self-identify and expand beyond those receiving clinical
treatment. Peter also noted that autistic patterns of thought and behavior are consistent with those
expected from mathematicians, and any odd social behavior that stemmed from a nonbinary
gender identity may have been attributed to social awkwardness (that they later attributed to
autism) instead.
Physical Appearance
The other identity that impacted Reed’s experience with gender was their size. They
noted that they developed secondary sexual characteristics early, on which their doctor made
comments that caused them to feel that their body was somehow wrong. Reed notes that
especially as they grew older, being a tomboy was less acceptable because they were not skinny.
Their size also affected the clothes they were comfortable with. Reed avoided tight clothing
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because they preferred to hide their figure, and so their gender presentation was slightly
masculine because of this, even when they were wearing makeup every day. As Reed has
become more comfortable with their gender identity, they have also become more comfortable
with their body, and believe that the reason they did not appreciate it earlier was because they
were not being genuine and authentic toward their body.
Mental Health
Both Hannah and Reed suffered from depression that was connected to their gender
dysphoria. For Hannah, this was probably present at a lower level for most of her life, but it
became severe enough to seek treatment when she started attending MU and her feelings about
gender resurfaced. Her depression led her to transition, since she did not think she would survive
otherwise. After having transitioned, Hannah is much happier and less depressed. Reed’s
depression was initiated by the bullying they experienced in sixth grade because of their gender
presentation. It led them to seek religion, which did not alleviate the depression, but persuaded
Reed to be more feminine, which only made them more miserable and self-conscious. Reed’s
depression worsened when they were struggling to come to terms with their sexuality during
their sophomore year at MU. Although they still struggle some with depression, Reed has found
that they are happier and more comfortable in their own body since their gender presentation has
become more authentic.
Hannah’s depression may have helped with her academics through high school when she
buried herself in schoolwork to distract from the depression and any thoughts about gender.
However, when it became severe after arriving at MU, it got to the point where she could not
leave her apartment to attend class, and thus her academics suffered greatly for that year, to the
point where she was nearly ejected from the program for her low grades. She is still in the
process of recovering from that period. Reed may also have overcompensated with their
academic load to distract from thoughts that worsened the depression, but their fear of failure and
high expectations for themself also contributed. The main effect of distracting themself was to
participate in many extracurricular activities, such as completing a multitude of projects through
4-H. While their academics suffered a little while they grappled with their sexuality their
sophomore year in college, Reed’s fear of failure ensured that they still performed relatively
well, maintaining an A average.
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Given these experiences, it is important to consider that academic performance can be
affected by mental health issues (such as depression) either positively or negatively, and that
depression can be worsened by gender dysphoria. This is at odds with research showing that
higher levels of achievement are correlated with lower levels of depression (e.g., Patterson &
Capaldi, 1990). Nearly half of all transgender people struggle with depression (Budge, Adelson,
& Howard, 2013), which is far more than the general population. While not every trans person
suffers from depression and it is not always linked to gender dysphoria when they do, these
statistics imply that this is the case for many people. Social support and acceptance, especially by
one’s family, improve these statistics (Budge et al., 2013). I also suspect that there is some
selection bias at play here, as those individuals who suffer from depression linked to dysphoria
are more likely to realize their gender identity and transition. In particular, Hannah did not
transition until her mental health made it necessary to do so. Reed describes themself as
miserable when they were presenting as feminine, and they are much happier now. I do not
believe it is coincidental that Peter is both the only participant who did not describe struggling
with depression and the only one whose gender presentation does not align with their identity.
While this effect is unlikely to explain the entirety of the discrepancy in rates of depression
between transgender and cisgender people, I believe that it is a contributing factor.
Connections to Previous Research
Incidence of Transgender Identity among College Graduates
One intriguing statistic from the literature is that transgender people are more likely to
have a college degree than the general population, at 27% compared to 18% (Grant et al., 2011).
They are also more likely than the general public to have a graduate degree (20% to 9%; Grant et
al., 2011). This is despite the fact that 35% of transgender students in higher education suffer
harassment (Grant et al., 2011). This raises some questions about why this should be the case. I
propose several possible explanations here.
The first explanation is that many college environments serve as the prism in the gender
refraction model. College may be the only institution in our society that regularly gives people
the freedom and safety to explore their identity, and thus those who have been to college are
more likely to have interrogated their gender identity. Since the effect is even more pronounced
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for those with graduate degrees, I suspect that many people, like Hannah and Peter, need a
prolonged experience in the college environment before coming to terms with their gender
identity. If this explanation is correct, it is not necessarily that transgender people are more likely
to attend college; it is that those who have attended college are more likely to identify as
transgender.
The second possible explanation is that more people who are transgender do, in fact,
choose to attend college. There are several reasons why this might be the case. They may choose
to go to college because it gives them access to careers where their gender identity is more likely
to be respected. For instance, I personally know several transgender people who work in
customer service and are frequently misgendered in that setting. A college degree opens more
other possibilities. A higher degree also opens up careers where one is likely to have coworkers
that are accepting of various gender identities, since open-mindedness is often associated in
people’s minds with higher levels of education. Transgender people may know that they are
transgender and choose to attend college because they know that they can find an accepting
community there. Equally, they may be trying to escape from an oppressive environment at
home. They may choose to attend college, either initially or for a higher degree, if a university
offers healthcare that covers transition-related expenses. This was the deciding factor for Hannah
to pursue her doctorate, and for one of Peter’s friends at WCU. They may choose to attend
college to give themselves time to transition before entering the workforce.
The last possible explanation I can offer for this statistic is that like Reed and Hannah,
transgender people may distract themselves from their struggles with gender or compensate for
associated depression by dedicating themselves more to their schoolwork. This would give them
an advantage when applying to college, and thus make them more likely to be more educated. As
I have only explored the experiences of those who have attended college and pursued a STEM
field in this study, my findings can help illuminate why identifying as transgender coincides with
a higher education level but may apply more to those in STEM than in other fields.
LGBTQ Students’ Interest in Mathematics and Computer Science
Another intriguing statistic from the literature is that LGBTQ high school students
expressed more interest than their peers in mathematics and computer science (7.1% vs. 3.7%),
but less interest in STEM fields as a whole (23.6% vs. 34.3%; Kosciw et al., 2014). This finding
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is limited because the study surveyed high school students about what field they wanted to
pursue rather than surveying what fields people actually pursued, because it combined all
LGBTQ students instead of focusing on transgender students, and because it conflated
mathematics and computer science. However, based on my findings, I speculate that the reason
for this surprising statistic lies with computer science rather than mathematics. Hannah and Peter
both described playing video games where they could explore their gender identity with the
character they created, and Hannah also spent a great deal of time in online forums where she
could present herself authentically. While computer science is not synonymous with video
games, such experiences provided them with positive affective experiences surrounding
computers, which may have influenced their attitude toward the field. Neither of them thought
this was a deciding factor in their decision to pursue a field connected to computer science
(circuit design for Hannah, a computer science minor for Peter), but their positive formative
experiences may have made them more likely to pursue this path. While not necessarily
causative, it is interesting that Reed is the only one who did not describe experience with video
games, and the only one not pursuing a subject related to computer science.
Limitations of This Study
As this is a narrative study, it is not intended to provide generalizations. Rather, it is
intended to provide insight into the detail of participants’ lives. This qualitative data can both
inform and be informed by quantitative studies but does not provide statistically significant
results on its own.
This study only examined the experiences of people who identify as transgender and are
enrolled in a postsecondary STEM program. Thus, the selection process limits the potential pool
of participants to those who have experienced enough privilege to enroll in college, and who
have had enough positive STEM experiences to pursue a degree in STEM. For instance, Peter’s
friend who was a transgender man that switched his major from mathematics to history because
of a negative experience with a mathematics teacher would not have been eligible for this study.
Thus, it is naturally skewed towards those who are reasonably privileged and inclined towards
STEM fields.
Another limiting factor is the lack of diversity in the sample. This refers to the fact that
all three participants were white and able-bodied. It also refers to the fact that while I included a
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transgender woman and nonbinary people who were assigned both male and female at birth, I did
not include any transgender men. This is an oft overlooked population that needs to be included
in future research.
The final limitation is that my sampling method depended heavily on my social network.
Thus, many of my participants were friends with each other and had many things in common.
This is less true of the participants I have presented here than those included in the larger study,
but it still needs to be taken into account. A more random sampling method might provide a
wider variety of experiences. The sampling method also contributed to the lack of diversity, both
in gender identity and in race.
Suggestions for Future Research
There is much research yet to be done on the experiences of transgender students in
mathematics and other STEM fields. Quantitative studies could be designed to interrogate
whether some of the trends present in my data are larger trends, or coincidental. This includes the
possible correlation of video games with computer science fields, of depression with
transitioning to one’s gender identity, and the effects of having female role models in
mathematics. More qualitative work needs to be done to explore the environment in mathematics
specifically for transgender students. Future studies could also expand their focus to include
sexuality, though I would suggest making comparisons between groups within the LGBTQ
population as well as to the general population.
The gender oppression plane and the gender refraction model have great potential for use
in future studies. Although it originated in mathematics education literature, which is also where
my study lies, the gender oppression plane could be broadly applied to many settings, including
those outside of education. Its flexibility allows for the portrayal of a variety of experiences and
helps to encapsulate them in an easily understood visual format. The gender refraction model
also could be applied to many different areas. Although college serves as the prismatic
environment for those in my study, there are other possibilities that should be explored. Future
research could also investigate what factors make an environment more likely to serve as a
prism.
For research studies that do not focus on transgender students but look at gender more
broadly, I would recommend being careful to define how one conceives of gender and

123
communicating this to one’s participants, so that any participants who are transgender and/or
nonbinary know where they would fall. This can help us to consider what aspects of gender we
are really interested in for a study. Damarin and Erchick (2010) suggested several models of
gender that could be used. At the very least, surveys and questionnaires that inquire about gender
should include more options than “Male” and “Female,” even if the other option is simply
“Other” or “Prefer not to answer.”
Participants’ Suggestions for Improvement in STEM Education
Hannah’s advice for teachers was simply to be compassionate and understanding, not just
when approached by a student, but also to check in with students that are having a hard time. She
feels that this can make a substantial difference in a student’s life and the way their future plays
out. This is especially true for teachers with gender variant students, but that identity is not
always visible, and can be just as important for students with other backgrounds.
Peter noted that they knew someone who decided not to major in mathematics based on a
bad experience with a mathematics instructor and the poor way that the department handled it.
To prevent things like this, all teachers should respect their students’ chosen names and
pronouns. Systematically, there should be safeguards in place to make sure that those who do not
face some sort of disciplinary measure. For many students, the last mathematics class they took
convinced them not to take any more mathematics classes. Disrespect for a student’s gender
should not be the reason they cease to pursue mathematics. Peter also noted that the gender
binary should not be taken as an axiom, particularly in probability and statistics scenarios where
gender is one of the variables.
Reed suggested that mathematics and other STEM teachers should use the power they
have to convey a narrative of the history of mathematics as well as the content of the course. In
particular, they should emphasize the contributions of people of color and queer people that
helped to shape the field, such as Alan Turing in computer science. This could also include the
contributions of non-Western cultures. This would help more students, particularly those who are
not white men, to form an emotional connection to the material. More generally, STEM teachers
should not be afraid to incorporate humanity into their courses. For teachers of any subject, Reed
recommends that they ask students to introduce themselves rather than calling roll to avoiding
using a name a student does not use anymore. Introducing oneself with one’s pronouns can make
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one’s students feel more comfortable doing the same. Simply put, one should respect one’s
students.
Conclusion
In this study, I set out to explore the experiences of transgender students in postsecondary
STEM fields. In particular, I wanted to learn how their experiences changed with their gender
presentation, and how their experiences in mathematics differed from those in other STEM
fields. I have some answers to these questions now, as well as to many questions that I had not
thought to ask. A more feminine presentation in STEM typically results in less respect and lower
expectations of one’s abilities. One’s gender presentation can change the way that one acts in an
academic setting, as well as the way that others treat one. Mathematics is often experienced as
more abstract than other STEM fields that are considered more applied. This is not always
gendered but could be considered more masculine. Mathematics may be taught by women more
often than other STEM courses; this may help more students who identify as female to relate
more positively to mathematics.
Mathematics sometimes serves as a type of masculinity, and thus endows some social
privilege where other forms of masculinity are lacking. Those seeking to distance themselves
from femininity may pursue mathematics or other STEM fields because they think those fields
can serve that purpose. Attending to issues of power illuminates particular structures that
influence people’s lives. A critical examination of grammatical structures can also help to
illuminate feelings of agency in participants’ lives and how those patterns may have changed
over time. Gender should not be considered in isolation, as it interacts with other factors such as
race, socioeconomic status, neurodivergence, and body type. In particular, gender identity is
often closely bound up with depression and other mental health issues.
Hannah, Peter, and Reed all have powerful stories to share that together help to illustrate
some of the diversity of experiences of transgender students in STEM fields. My hope is that the
reader will gain respect and understanding for transgender people. In better understanding their
experiences, may they be better equipped to treat them with the respect they deserve.
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APPENDIX A. INTERVIEW PROTOCOLS

The interview protocols below evolved during the interview process, and were adapted to suit
each participant. What follows is the final interview protocols that were used.
First Interview Protocol
Introduction
Thank you for meeting with me today. Before we get started I would like to go over some
information about the interview process. Today’s interview will focus on the past, particularly
your life up through high school. We will be discussing your experiences with mathematics,
other STEM fields (namely science, technology, and engineering), and your gender identity and
presentation. All information shared today will be kept confidential and will be linked to your
self-selected pseudonym, not your actual name. You may choose to skip any question that you
would prefer not to answer; participation in this study is completely voluntary and you may
choose to remove yourself from the study at any time. There are no right or wrong answers and
you can take as much time as needed to answer the questions. Do you have any questions for me
before we begin?
Body of Interview (Edited as needed based on autobiography):
1. Tell me a little bit about yourself.
a. How would you describe your childhood in broad terms?
b. What were your hobbies as a child?
2. How did you feel about mathematics growing up? What about other STEM fields
(science, technology, and engineering)?
3. Tell me about a childhood experience involving mathematics. What about another STEM
field?
4. Tell me about a high school experience involving mathematics. What about another
STEM field?
5. Did you participate in any extracurricular activities involving mathematics? Other STEM
fields?
6. Did you have a favorite math teacher up through high school? Who? Why?
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7. How would you characterize yourself as a student growing up? Was math class any
different? Why? What about other STEM classes? Why?
8. How did your parents feel about mathematics? How did this affect your attitude toward
the subject? What about your community? How did they feel about other STEM fields?
How did this affect your attitude toward these subjects? Did gender play into this at all?
9. Are there other factors that influenced your experiences with mathematics or STEM
fields?
10. What identities have the strongest effect on how you see yourself as a person? How
do(es) these (this) affect your experience with STEM fields?
11. How would you describe your gender identity as a child? How did your gender
presentation reflect this?
12. On this diagram [gender oppression plane], the horizontal axis represents gender category
privilege and oppression, with male privilege on the right and female oppression on the
left. The vertical axis has gender conformity privilege at the top and gender transgression
oppression at the bottom. Do you have any questions about this? How would you say
your position on this diagram evolved from childhood through high school? Feel free to
trace a path rather than indicating a point. [Have them indicate on a copy of the gender
oppression plane] Can you explain what this means to you?
13. How did your family feel about your gender identity and/or expression? What about your
friends and greater community? How did they affect your gender expression?
14. How did your gender identity relate to your experiences in mathematics? Other STEM
fields?
15. Are there other factors that influenced your experiences with gender?
16. Is there anything else that I haven’t asked about that you would like to add?
17. What pronouns do you prefer? What pseudonym would you like to use?
End by thanking the participant and setting up a time for the next interview.

Follow-up Prompts:
Could you give me an example?
Could you please describe that in more detail?
Could you define that word for me? What does that mean to you?
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How did that make you feel?
Second Interview Protocol
Introduction
Thank you for meeting with me again today. Today’s interview will focus on the present,
particularly your experiences since leaving high school. As a reminder, you may choose to skip
any question that you would prefer not to answer; participation in this study is completely
voluntary and you may choose to remove yourself from the study at any time. There are no right
or wrong answers and you can take as much time as needed to answer the questions.
Body of Interview (Edited as needed based on autobiography):
1. How have you been since our last interview?
2. How would you describe your field of study?
3. Why did you decide to go to college?
4. How did you come to choose the field you are studying?
5. Can you walk me through your academic career up to this point?
6. What experiences did you have with mathematics in undergrad? In grad school? What
experiences did you have with other STEM fields in undergrad? In grad school?
7. What are your research interests?
8. Where are you now in your degree program/job search/career?
9. How would you describe the culture of your academic field? How has this affected your
experiences?
10. Are there any other factors that have affected your experiences with STEM fields since
leaving high school?
11. Describe how your gender identity and expression have evolved since leaving high
school. How does this vary in different circumstances?
12. How did the college environment affect your gender identity/expression?
13. How would you describe your position on this diagram since then? [Have them indicate
on a copy of the gender oppression plane] Does this vary in different circumstances?
14. What changes have you noticed in your interactions with your peers as your gender
presentation has evolved?
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15. What changes have you noticed in your interactions with your supervisors, instructors, or
professors as your gender presentation has evolved?
16. If relevant: How has your gender presentation affected your interactions with your
students or those you supervise? Have you noticed any changes?
17. Do you feel that your department/program supports your gender identity? Why or why
not? What could they do to improve?
18. Do you feel that your campus or campuses support transgender individuals? Why or why
not? What could they do to improve?
19. Are there any other factors that have influenced your experiences with gender since
leaving high school?
20. Is there anything I haven’t asked about that you would like to add?
End by thanking the participant and setting up a time for the next interview.
Third Interview Protocol
Introduction
Thank you for meeting with me again today. Today’s interview will focus on your plans for the
future and reflections on the past. As a reminder, you may choose to skip any question that you
would prefer not to answer; participation in this study is completely voluntary and you may
choose to remove yourself from the study at any time. There are no right and wrong answers and
you can take as much time as needed to answer the questions.
Body of Interview (Edited as needed based on autobiography):
1. How have you been since our last interview?
2. Can you describe your ideal job?
3. What are your career plans? Do your gender identity and/or expression impact those
plans? How?
4. What part does mathematics play in that career? Is that important to you? Why? What
about other STEM fields?
5. How does the gender balance in your field affect your comfort level? Why?
6. Does having other openly queer people in your program make you more comfortable?
Can you try to explain why?
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7. How would you describe the nature of mathematics? How does it compare to science?
Technology? Engineering?
8. What would you like to accomplish in your career? Why?
9. Do you expect to be open about being transgender in your future workplace? Why or why
not?
10. Do you think that the changes you have made in your gender presentation affect your
future job opportunities? Why?
11. Looking back on the choices you have made regarding your career path, would you have
done anything differently? Why?
12. Looking back on the choices you have made regarding your gender presentation, would
you have done anything differently? Why?
13. Do you think that the gender oppression plane was a useful way to think about your
experiences? What changes would you make to it?
14. What advice would you give your younger self if you could?
15. What advice would you give to mathematics teachers? Other STEM teachers?
16. Is there anything I haven’t asked about that you would like to add?
17. For the record, how old are you? How would you describe your race/ethnicity?
End by thanking the participant for their time.

APPENDIX B. GRAPHIC ORGANIZER FOR ANALYSIS

Table 3 contains an excerpt from the graphic organizer I used for Hannah’s narrative to organize the data into the three
dimensions of narrative inquiry from Clandinin and Connelly (2000) and sort them into an order suitable for narrative presentation.
Similar graphic organizers were used for Peter and Reed.
Table 3: Graphic Organizer for Hannah
Interaction
Personal

Wanted to please her
parents. Describes the
academic pressure from
her mother as really
intense.

Social

Mother would quiz her
and her sister every day
after school about what
they had learned while
going over their
notebooks. Parents
were very supportive of
their children knowing
and being good at math.
Parents expected her to
go into a STEM field
(also Future). They
disrespected
humanities, which felt
like they were trying to
nudge her towards
science or engineering.

Continuity
Past

Parents pushed her to
excel at school

Situation
--Costa Rica

Present
Culture is similar to the
US, just a little less
fancy. Older equipment,
less variety in the
grocery store, etc.
Would be grounded if
she got too many wrong
questions on a test or
forgot a homework.
When her sister had
trouble with math at one
point, they hired a tutor
for her.

Future

Hannah and her sister
were always expected
to go on to college and
get post-graduate
degrees.

Mom had a PhD (was a
doctor) and dad had a
masters (agronomical
engineer), so studying
and academics were
important growing up.
Parents did a ton of
science-y stuff.

Parents talked
negatively about fields
like music or cultural
fields, cultural studies,
or language.

It was always expected
that she would go to
college; this is an
indicator of class
privilege

Growing up. They had
the same expectations of
Hannah (presenting
male) and her sister, so
gender wasn't likely a
factor.
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Wanted to play with
girls

Very shy

Was pushed away when
she tried to join up with
the girls at recess.
Wasn't explicitly
questioned about her
identity, but was very
heavily punished every
time she transgressed
the social norms of
masculinity.
Didn't really socialize a
lot at school; spent
most of her elementary
school years alone;
didn't really have
friends

Tried to play with the
other girls on the
playground; was bullied
for it

Wishes she had
focused less on school
and let herself relax a
little.

Focused on school to
please parents. Literally
did nothing but study

Ended up withdrawing
from social contact;
shut down everything
related to gender
identity

Described once as in
preschool, then as when
she was "really little, six
or seven."

School was small; her
class had 18 boys and 74
girls
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